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January 17, 1905* 

G. A, Boulenger, Esq., F.R.S., Yice-President, 
in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in December 1904:— 

The registered additions to the Society’s Menagerie during the 
month of December were 125 in number. Of these 47 were acquired 
by presentation, 8 by purchase, 29 were received on deposit, 5 
wei'e bred in the Gardens, and 41 were received in exchange. 
The total number of depai*tures during the same period, by death 
and removals, w’as 163* 

Amongst the additions special attention may he dmected to :— 

1. A young male Greater Koodoo {^Sirepdceros strepsiceros) from 
Somaliland, presented by Major Irvine, I.M.S., on Dec. 12th. 

2. A Hairy-eared Bear {(Irsm piseatar) from Manchuria, 
presented by Mr. Frederick Ringer on Dec. 18th, 

8, Two Yxctoria Crowned Pigeons {Qoum victorm) from Johie 
Island, pm*chased on Dec* 15th. 

4. A young specimen of Pousargue’s Guenon {Cerc(^itheGm 
pousargmi) from. Northern Nigeria, presented by Mr* L, lister 
on Dec. 29th. New to the Collection. 


The Secretary exliihited an enlarged photograph, taken by 
Mr. H. Sandland and presented by him to the Society, of ** Jim,” 
Peoc. Zool. Soc. —1905 V'ol. 1. No. I, 1 
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ilie Indian Rhinoceros wLieli Lad recently died in the Gardens 
after an existence there of forty-'One years. 


The following papers were read:— 

1. Some Notes on the Cranial Osteology o£ the Mastignre 
Lizard, UToma&iu\ By Frank E. Bsddaed, M.A., 
F.R.S., Prosector to the Society. 

[Received Becemlier 13,1904.] 

(Text-figures 1-4.) 

During a recent examination of a number of Reptilian skulls, 
1 noted some features in the palate, as well as in other regions of 
the skull, of Uromasiix spmipes which are undoubtedly of some 
interest. The most recent papers on the skull of Vromastix with 
which 1 am acquainted are by Busch and Siebenrock t. The 
former "writer deals only with the palatal region and principally 
with the soft tissues of that region in the Lacertilia and in 
Hatterla. A number of dry skulls are also figured, and among 
them Uromasiix^ with which figui*e, however, my own observa¬ 
tions do not agree completely. It must be remembered, however, 
that Dr. Busch and I had before us different species, he dealing 
with Uromastix hardwkkii and I with U. spinipes. Whether age 
may have anything to do with these differences I do not know; 
but in any case the skull of Uromastix spinipes^ upon which I 
report here, measures 48 mm. from the occipital condyle to the 
tip of the premaxiihe, which agi-ees pretty well, as do the other 
measurements of the body, with those given by BoulengerJ 
for this species, which is considerably laiger than Urommtix 
hmxlwiekil. 

Dr. Busch describes the bony palate of Uromastix in the follow¬ 
ing way, and his figui*e corresponds with that desciiption. The 
two pterygoids are divided by a sutm*e from each corresponding 
palatine, which has a very oblique course. This results in the 
cutting off of a large piece of each palatine from approximation 
in the middle ventral line of the skull. In this there is a 
difference from the allied Cahies and Iguana^ both figured by thn-t 
author; in fact a dissimilarity from the lacertilia in general. 
Inasmuch, how^ever, as tliis is but a very slight exaggeration of 
the usual obliquity of this sutm^e among the Agamidse and some 
' other lizards, the author of the paper to which I refer does not 
lay any stress upon it. 

Dr, Siebem-ock does not figure the skull of this genus; nor does 

* “ Beitvag zur Keantoiss der Gaumeiibildung bei deu Zmh lAbvb. 

(Abtb. f. Amt.) xi, p. (1898). 

. t Bkekt (kr Agamjds^^ ” BB. k. Akad. Wks. Wkn, civ, p, 1113 (189o). 

X CaUdogme of hlssaidg iu B.. M. vol. i. p. 407 (1886). 
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lie emphasise certain of the following points in the structure of the 
palate of U^^omastix spinipes. 

In the latter species (see text-fig. 1) the anatomy of the bony 
palate is somewhat different from that of Uromastix hardwiohiL 
As Dr. Busch has mentioned in the ciise of the latter species, the 
pterygoids and palatines nowhere meet their fellows in the middle 
line ; the palate is so far completely schizognathons. But while 
in Ui'omastix hardwichii the palatines might, so to speak, meet 
each other in the middle line in the w^ay that occurs in many 
Lacertilia,, this is rendered impossible in Uromastix spinipes by the 
forward growth of the pterygoids to reach, or very nearly reach, 


Text fig. 1. 



Ventral view of skull of Vromasthv sphiipefs. 

A.TLi anterior bar of palatine; Fh, palatine; P^., pterygoid; Pr., traiisvertse; 
r*., vomer. 

the vomers. These bones (the pterygoids) are at first divided 
fiom the palatines by an oblique suture; this suture later becomes 
parallel with the long axis of the pterygoid itself, and only dies 
away anteriorly, close to, if not in actual contact with, the vomers. 
If the vomers of that lizard happened to be rather larger than 
they actually are in this species, and as they undoubtedly are in 
some lizards, there would be a piolongation forward of the ptery¬ 
goids to the vomers. As it is, their forward growth results in the 
complete severance from each other of the palatines, except 
possibly for a very minute space anteriorly. These facts are to be 
noted in the accompanying figure (text-fig. 1), 
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I believe that this extension forwards of the pterygoids and 
subsequent cutting off of the palatines from forming the median 
portion of the hard palate is a new fact so far as concerns the 
Lacertilia. It is at any rate clear that the fact, if known and on 
record, has escaped general attention. For in the elaborate 
account of the development of the skeleton of Hatteria by Pi*of. 
Howes and Mr. Swinnerton the greater part of the “Introduc¬ 
tion is devoted to emphasising the characters of the palate in 
EaU&ria^hom which introduction I extract the following sentences, 
viz.:—“ One of its (i. e. Hatteria'^) most distinctive characters is 
tlie forwai'd prolongation of the pterygoids to meet the vomers with 
apposition in the middle line. The mere forward prolongation 
)*eferi*ed to is a feature already recognisable among the Batrachia 
and Stegocephalia.” The autliors then ]}roceed to refer to those 
i*eptiles and birds in which this forward j^rolongation with or with¬ 
out apposition occurs; but they mention no Lacertilian in which 
this state of affairs exists. It is plain therefore that it is meant 
to contrast Hatteria with Lizards in the ariangeinent of the hones 
of the palate. 

I am thus able to record here a new (oi* at least little known 
and oveilooked) morphological fact which has been held to be of 
considerable importance. 

It would thus appear that the peculiarities of the palate of 
Hatteria as distinguishing that reptile from the Lacertilia have 
been somewhat overrated, of coui’se through ignorance of the con¬ 
ditions which obtain in the lizard which forms the subject of the 
present communication to the Society. Apart altogether from the 
new facts contained in the present paper, the difference between 
Hatteria and the Lacertilia, as regards the palate is not greater 
than between the Emu and a Rail, and is, indeed, almost exactly 
the same so far as the point under discussion is concerned. The 
analogy may now, it will he observed, be pushed still finther, 
Hromastixh Laceitilian so far as its geneml anatomy is concerned, 
but shows in its palate a likeness to Hatteria^ just as the Tinamou 
and some other birds t are carinate in most features but 
“ struthious ” in certain palatal arrangements. A “ Rhyncho- 
cephalian” chaiacter of the bird palate, as Prof. Howes and Mr, 
Swdnnerton term the thrusting forward of the pterygoids, has 
been shown to be transitory in some birds and subsequently lost 
through co-ossiflcation. Whether this is the case with any true 
Lacertilia I am not aware. 

It must not be understood tliat I a,m arguing for a special 
likeness between Hatteria and Uromastix among the Lacertilia.. 
I am only urging that a character supposed to be peculiar to 
Hatteria as contrasted wdth the Lacertilia is not peculiar to that 
reptile but is found in a, Lacertilia,n. 

In regard to the palate there is another fact which requires 

* ” Oti the J)evelopTOeiit of the Skeleton of the Tuatem/* Tr. Z. S. xvL p. % 
(1901). ' . 

t See Pycraft, ** Contributiouh to the Ostoolog^v of P. Z. S. 1898, p. 973. 
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attention. The jimetiou of the palatine Y.ith tlie maxilla— the 
direct junction, not that through the transverse bone—is long 
and firm in IJaitena. a fact winch, possibly, is correlated with the 
existence and position of the palatine teetli. Their groundwork 
is thus strengthened. As possibly comparable to this, it is inter¬ 
esting to note a slip of bone in Uromastix (text-fig. 1, A.Ph, p. 3), 
continuous with and not segmented ofif from the palatine, which 
runs forward in close apposition to the maxilla. Among the 
immediate allies of Uromastix. e. g. AmphiholuruSy Iguana, this 
process of the palatine is aborted. Finally (so far as concerns the 
jialate), it is important to notice that the palatine bone.s have not 
merely the long forward extension that has been referred to, but 
that they also extend a long way back, reaching, indeed, the 
transverse hones on either side. This has been noted in Uromastix^ 
and it exists also in some other Lizards, hut it is not a universal 
feature of the L-icertilia. I mention the matter here in order to 
suggest that these two features are an indication of the partial 
retention of a formerly more extensive palatal bone such as persists 
in Hatteria. 

I now turn to the consideration of certain points in the skull 
which do not appear to have been recorded, though I do not pretend 
that they bear upon the retention of any archaic characters. 


Text-fig. 2. 



Lateral view of the skull figured ou p. 3. 


frontal; *r., jugal; Jf.I?., mesethmoid; iT., nasal; P„ parietal; ig'.,quadrate; 
pf., postfrontal; postorhital; Pf., pterygoid; Sq,, squamosal; St,, supra- 
temporal. 

The orbital and postorbital regions ofier some characters not 
without interest, and, as it appears to me, are not well known. 
Gegenbaur has figured and contrasted side views * of three Lacer- 
tilian skulls including Uromastisa and Igmbna. In the latter is 
correctly represented a large postorbital and a email postfrontal 
bone, I cannot, however, agree with GegenbauFs figure of 
Uromastix —on the assumption, of course, that the species figured 

* Vergleichende Aaatomjo der Wirhelthiero, vol, i. p. 391. 
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by bim is Uromastix sphiipes^ or tlia.t in the particulars to be 
referred to there is no difference between U. spinipes and other 
species of the genus. In Uroymsiix^ Gegeiibaur figures a, rather 
smaller postorbital than in Iguana^ and represents the postfrontal 
of the latter lizard as absent. This interpretation of the bone 
bounding the orbit posteriorly and intervening between the jugal 
and the parietal is, I believe, correct; but, as will be seen from the 
annexed figure (text-fig. 2, p. 5), the postfrontal is not absent. The 
postfrontal is a very much smaller bone, both actually and rela¬ 
tively, than it is in a skull of Iguana tuhercidata at my disposal. 
Furthermore, the postorbital in UrmnasiLe spinipes has not the 
shape that it is represented to have in the drawing of Gegeiibaui*. 
Tt extends backwards along the jugal for a much greater distance, 
but does not, as is the case with the postorbital of Iguana^ reach 
the squamosal. 

The squninosal in Uromastix spinvpes requires some consideration 
since it appears to differ greatly from that of tlie Uromastix figured 
by Gegenbaur, and, indeed, from the squamosal of other Agamid 
lizards. There is, however, a likeness to the conditions obtaining in 
Jgtmna^ a fact which encourages me in adopting a different view. 
The bones in question are depicted in the accompanying drawing 
(text-fig. 2, p. 5). As in other Agamids, the squamosal is a bifid 

Text-fig. 3. 



SU, .second supi*uteniporaI j otha* lettering as in te,vt-iig. 2. 


bone, of which one limb is applied to the jugal and the othei* to the 
parietal. Posteriorly the squamosal is in contact with the quadrate 
and appears to be in contact also with the lateral process of the 
occipital. The whole of this bone is not however, as I tltink, to 
be regarded as squamosal. It is true that the examination of this 
region in the skull of some Lizards might lead to that inference. 
But in Uromastix (at any rate in U. spinipes) (text-fig. 3) the 
posterior undivided region of the bone in question is seen to be 
divided ofP by a suture, which is equally clear on both sides of 
the skull. The piece thus cut off from the supposed squamosal 
is in contact with the .quadrate below and with a small bonelet 
tomlly, to which reference will be made immediately, and which 
interposes .between it and the lateral extension of the occipital. 



OSrEOLO(4V OF TJ£E MASTIC41:RE LIZAllD, 


7 


That half of the siipposei 53][tiamosal v/hicli is applied to the 
parietal rests upon a thin sj)lmter of bone 'vvhich is, I think, but 
a m not quite certain, continuous beneath with the cut -off portion 
of the supposed s(piamosal. The latter therefore evidently consists 
of two quite separate parts, which are not distinguished in 
Gegenbaur’s figui*e alrearly referred to. The question is, what are 
these two bones? but, before attempting to answer it, we will 
consider the same region of the skull of Igncma which is figured 
(not very satisfactorily) in Bronn’s * Thierreicdis' In that lizard 
(see text-fig. 4, B, p. 8) a rounded bone lies between the parietal, 
occipital, quadrate, and reputed squamosal. This bone may be 
the segmented-off portion of the squamosal complex in Uromastix, 
or it may he tim tiiiy bone in the same lizard wliich lies (see 
text-fig. 4, C) closer to the occipital, and Avliich must be a 
supratemporal. If we compare the arrangement of the bones 
in the squamosal region of U^rornastix with that in Lacarta as 
figured by Parker t, it would seem that we have, as in that lizard, 
two supratemporal bones of unequal size : the smaller of these is 
that wedged in close to the occipital; the larger is the external bone 
overlapping the real squamosal ancl commonly termed squamosal. 
Parker observes t that ‘‘in mmy kinds (of lizards) .... the first 
supratemporal is w’antiiig, tlie second is constant.” If by the 
latter half of this statement the constant presence of a sepa¬ 
rate second supratemporal is meant, I venture to disagree with 
Parker. It does, however, appai-ently exist commonly, and is 
figured, for example, in Gerrhonoivbs by Siebenrock §. I use the 
word “ apparently ” advisedly; for I am not yet convinced that 
the bone in question is not in reality, as I have already suggested, 
the squamosal. 

I may point out that the way in which I have ventured to 
interpret the bones of the region of the skull is quite in accord 
with Shiifeldt's de.scription of the skull of Heloderma |!. In this 
lizard, Shufeldt describes as squamosal the hone which I have so 
named in Uromastix spinipes, and describes as a “fragment of 
the hinder end of the zygomatic arch” a rudiment whicli un¬ 
doubtedly corresponds with the vSquamosai multormn anctoi'um. 
I detect in a specimen of Heloderma forming pai*t of the collection 
in the Bociety’s prosectorium (text-fig. 4, D, p. 8) a bony nodule" 
lying between the occipital and the squamosal, which I identify with 
the second supratemporal of Lmerta and of Uromastix spinipes, 
Biebenrock If has come to the same conclusion with regard to the 
bone that is in my opinion to be regarded as the true squamosal. 
But he terms that bone which I venture here to tiall supra¬ 
temporal, “ Paniquadratum.” He does not appear to have seen 

Vol, vi. Reptilien, Taf. 68, f. 7. 

t Phil. Trans. 1879, pi. 42, fig. iv. 

X Xoc. eit. p. 599, 

§ “Zur Kenntiiiss d. ICopfskelet. d. Scincoidiin,’* Ann, k.-k. Ilofmiis. Wirn, vli. 
pi. sii. fig, 8. 

II Contributions to the Study of Ifelodenna msperfmnP V, Z. S. 1890, p, 14S. 

^ “ Das Skelet der Agamidte,” SB. k, Akad. Wiss. Wien, civ. p. 1112, 
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in Uromastix spinipes the small bone which I term, following 
Parker, second siipratemporal. 

On the dorsal surface of the skull I desire to direct attention 
to three features. In the first place, the parietal foramen lies 
entirely in front of the fronto-parietal suture. Secondly, the 


Text-fig. 4. 



Sqttamosal region in varions lizard*!!. 

Jl. Zacerta, B. Igmna, C» Vromastia:. Z[d 0 d 0 fmu, 
(Lettering as in text-figs* 2 &>$.)*** * 
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In fi’oiit of the frontal bone, between it and the nasals, is a 
squarish piece of bone distinct from both of these. In many 
Agamidse there exists, according to Siebenrock, a fontanelle in this 
region, and the same occurs in Iguana and Phrynosoma. It is, 
however, according to Siebenrock, filled up in the full-grown lizard, 
and thus a character of youth. The plugging up of the vacuity 
by a separate bone in Uromastix^ not mentioned by Siebenrock, 
leads me to the inference that this bone is to be looked upon not 
as a detached fragment of the frontal—a wormian bone, but as an 
ossified mesethmoid compamble to that which exists upon the 
surface of the skull in some Struthious birds, &c. 


2. A Contribution to the Anatomy of the Frilled Lizard 
[Chlamydosaurm hingi) and some other Agamkla^. By 
Frank E. Beddabd, M.A., F.R.S,, Prosector to the 
Society. 

[Received November 29, 1904] 


(Text-figures 5-10.) 

Except for its muscular anatomy, which has been described by 
Mr. de V'is and for certain points in its osteology which have 
been described by Dr. Mivart t and Prof. Dollo t, the structure 
of the genus Ohlamydosmm'us appears to be but little known, 
though the external characters § and habits 1| have been studied 
and recorded by many naturalists. The following pages contain 
a contribution to our knowledge of this Lizard as compared 
with allied genera among the Agamidse, of which family it is un¬ 
doubtedly to be reckoned a member. 

Lungs .—Seeing that the lungs of the Lacertilia are evidently 
capable of considerable variation^ and that the habits of Chlomy- 
dosaurus and Physig^mthm are very dififerent, it is not remarkable 
that their lungs show certain difik'enoes of structure. They 
are, however, broadly similar and constructed upon a plan which 
characterises, the family Agamidse—to which these two genera 
belcmg—and the Iguanidse. This is seen in the fact that the 
(both right and left) is dmded into two non-communicating 
comm^icating'^that is to say-—indirectly 
ofe^h lung which is confeued 
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<loeH not, as it does in Tgtmna^ overlap the larg’er eoiiipartuient of 
the king posterioidy. It ends exactly on a level with the entrance 
of the bronchus into the main division of the lung. 

The interior of the lung in both genei*a is slightly sacculated, 
and the accompanying drawings (text-figs. 5, 6) illustrate the 
conditions obtaining in the two genera. It will be noticed that 
in Ghlctmydoscmrus the dorsal sacculations, though fewer, are 
more pronounced and deeper than in Fhjsignathim^ while the 
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doi*sal parietes extends to the very tip of that organ. It is not 
superfluous to direct attention to the fact, since the membrane in 
question is not always coextensive with the lung in Lizards. 

Furthermore, in Physignathus the left lung, but not the right, 
has an attachment to the ventral body-wall by a mesentery 
extending for about half its length. I have also observer! this 
ligament in Agmia colonoriim. 


Text-fig. 6. 



Limr ,—The liver is bound down to the ventral pxrietes by a 
double umbilical ligament, the presence of which distinguishes ^ 
OMumydoBmrm froih In possessing this 
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xiTinbilical ligament, Chlmivydosfnirns differs from at least some 
others among the Agamida*, )>nt exactly agrees with Yamnu^i, 
where also the two umbilical ligaments form a. V when seen in 
transverse section : tliat is to saj, the ligaments conveige at their 
insertion on to the liver and diverge to be inserted se 2 ')a,rately on 
to the parietes. In the Skinks, on the other hand, the V is a.s it 
were upside down; the attachments of the ligaments to the liver 
are separate and wide apart, but they converge to be inserted on 
to the ventral parietes 


Text-fig. 7. 



Ventml view of liver of Tgttamt to show relation of umbilical ligament, 
gall-bladder 5 L., liver; <»., cesopbagus and stomach; V,, umbilical ligament. 

In Phydgnatkiis the arrangement of the umbilical ligament 
(text-fig. 8, p. 13) departs from that of ChkmydoBaurus, and is really 
more liie that of the Skinks. The membrane has a double origin 
from the last third of the liver and anteriorly is single- The 
attachment to the ventral parietes is, however, single throughout. 
Ele umbilical ligament of this lizard furthermore dififets from 

^ ^ the Visceral Attatomy ol the bacertilia, 

aud 0^ EAc^*$ci. Phil 1890, 
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that of Ghlmiydosmirus ia the strong development of muscular 
fibres in the posterior double I'egion of the ligament. These 
fibi'es pass out on either side over the liver. That muscular 
fibres occur in the mesenteries of Saurians is of coui’se a quite 
well-known fact, and is dealt with further on in this commu¬ 
nication, That there should be this difference between allied 


Text-fig. 8. 



Venti‘al view of liver of to show relation of ambilical ligament. 

m,, muscular fibres in gastrohepafcie ligament j other lettering as in tert-fig. 7* 

forms is not without interest. This double and muscular region 
of the umbilical ligament suggests a portion of the posthepatic 
septum of the Teiid^e 


* Butler, l^ 55.8.1889, p.m 
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The umbilical ligaments of Amphiholuriis are more like those 
of Physignathihs than those of Chlaniydosaurus ; but the con¬ 
ditions obsei'vable ai*e at the same time somewhat intermediate 
between those in the other two. The umbilical ligament divides, 
as in Phjsignaihm, before the posterior end of the liver, bitt 
rather nearer to tlie end than in that genus. In Chlamydo- 
saurm the conditions are not really different; it presents us 
merely with the third term in a series, for the umbilical ligament, 
as mentioned, arises as one sheet from the liver up to the 
very point of its bifurcation into two lobes; it then follows 
both, leaving the gall-bladder between. In Fhysignathis a tiny 
fragment is cut off each of the two lobes of the liver, and these 
lie between the tent-like folds of the posterior region of the 
umbilical ligament. Finally, in Am.pJiibolurus a large piece of 
liver-substance lieionging to the left lobe as well as a small piece 
belonging to the light lobe, in addition, of course, to the gall- 
Idadder, lie sheltered by the posteiior divided region of the 
umbilical ligament. As in Chlamydosmirus^ no muscular layer 
passes out upon the livei'. 

It is plain, therefore, that in these characters Chlamydoscmms 
does not stand markedly apart fi‘om its allies. The liver, however, 
is rather more compressed and not quite so broad from side to 
side as in Physignathus and AmphiboluruSf especially in Amphi- 
holwrus. In all these genera the long prolongation of the right 
lobe (the “ Hohlvenenfortsatz ” of Hochstetter) extends right 
down to the testis of its side of the body. There is no great 
length of vena cava left between testis and liver such as exists in 
some lizards, e. g. Tiliqtta, In the Agamidfe, moreover, thei‘e is 
not always so mai'ked a prolongation of the liver-lobe towards the 
gonad; for while in a $ Agmia colonorum the liver-lohe was 
nearly in contact with the ovary, there was in a 5 Uromasiix 
ucanthhmrus a considerable stretch of vena cava between the 
tw’o. 

Mesenteries of Cohn. —In Uromasiix acanthimtrus^ which is a 
vegetable-feeder, the large intestine is particularly long, and the 
wide colon with thin greenish walla is sharply to be distinguished 
from the narrow thick-walled rectum. The whole of the colon 
and the greater part of the rectum lie outside of the shelter of 
the pelvic bones. In these particulars Uromasiix contrasts with 
Physignathus. 

Associated with this is a peculiarity in the arrangement of the 
mesenteries which is so far peculiar to the genus. In addition to 
the median dorsal mesentery tying down the gut to the parietes, 
the. colon has a second mesentery which affixes it to the elongated 
process of the right lobe of the liver and to the vena cava behind 
Iho point where the lobe of the liver ends. This membrane forms 
tho meaorectum at the beginning of the rectum, but it is 

shown by the fact that it is not pigfaent'od, wh2e 
that its muscular fibres are mo# atoidant' 
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Muscular fibres in the Mesenter ies, —The existence of muscular 
fibres in the mesenteries of Saurians is well known That they 
have not been recorded in the genera with which I deal in the 
present communication is less important to me than to note 
their distribution in those mesenteries. 

The aorta in Uromastix lies between the two halves of the 
dorsal median mesentery, which are attached to it laterally and to 
the oesophagus above in the thoracic region of the body. The 
two mesenteries spring from the sides of the vertebrae ; they are 
much invaded by muscular fibres which have a doi*so-ventral 
direction. The pulmonary mesenteries vary in tliis respect; 
those which bind each lung to the dorsal parietes are free from 
muscular fibres except towards their posterior region; on the 
other hand the (right) pulmo-hepatic ligament is much more 
invaded by muscular fibres. The mesogastrium and mesentery 
proper are not muscular, in which the formei* contrasts, as already 
pointed out, with the hepato-colic ligament. The oviducal 
mesenteries are very muscular. The umbilical ligament Ls also 
provided with muscular fibres. The gastro-hepatic membrane, on 
the other hand, is very slightly if at all muscular. 

The three other genera which I compare with each other and 
■with Uromastix show difierences as to the amount of the invasion 
of the several mesenteries by muscular tissue. In considering the 
ligament which binds the liver to the ventral parietes (umbilical 
ligament) I have already refeiTed to its partial muscularity in 
Physig7iuthus* The muscles in question are very strong at their 
insei*tion on to the ventral body-wall; besides giving ofi* fibres to 
the liver as already described, they give off other fibres which run 
along the gastro-hepatic ligament and pass out on to the oesophagus. 
There is no question here, it must be noted, of a muscular con¬ 
nection between the liver and the oesophagus and stomach. The 
fibres cross this membrane. Similarly the pulmo-hepatic ligament 
on the opposite side is traversed by muscular fibres, arising, how¬ 
ever, in this case from the mesogastrium, which pass out on to 
both liver and lung. From this it results that the free extx'emity 
of the lung is attached by muscular fibres to the dorsal parietes 
behind the liver. The pulmonary ligament itself of this lung 
(the right), i, e, that which attaches the lung to the dorsal parietes, 
completely free from muscle. In the case of the left lung, 
h^eVcr, which possesses no pulmo-hepatic ligament, the puimo- 
pariet^ though generally free of muscle, has a few slips 

at the very tip oi the lung which may correspond physiologically 
with those of the right side, though their relation to the pulmonary 
ligament is difierent. . The mesogastrium is also muscular; hut 
the fibras by no means Ibrin such a thick dense mass as they do 
in ChhmydosauruSf which will be dealt with immediately. They 
are more sparsely scattered, with wicW hon-muscular intervals, 

* Bvilcke, “ Ucbcv eiu in Pcritonanna von J^mnamsfiurm (/Hscm tiufi^efimdenes 
System von glnttei\ MuskcUasvni,” SB. Wien. Akud. vii. p. Sid. 
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These muscles are limited to the membrane of the stomach and 
cesophagiis, and do not extend behind the extremity of the hxngs. 
The bands of muscle vary in size. 

In Chlmiydosaurus there are some differences in detail from 
the conditions characteristic of Physignathis. The mesogastriuni 
is much more distinctly double than the mesogastrium in 
Fhydqnathm^ owing to the greater size of the stomach, which 
lies across the dorsal middle liver, instead of to the left only. 
With this is associated not only the much more distinctly double 
character of the mesogastidum, but its much greater muscularity. 
The membranous intervals between the muscular strands are so 
much reduced, that each mesogastrium looks like a thin muscle of 
coarse texture. 

I have already mentioned that the umbilical ligament is not 
muscular. If there are muscles in the pulmo-hepatic, pulmo- 
parietal, and gastro-hepatic ligaments, they must be microscopic. 
The mesentery proper has only muscular fibres at its very 
beginning, and these run at least chiefly to the stomach. 

Amphiboluriis is somew'hat intermediate bet^veen Physlgnatlms 
and Chlainydosaiirits, There is some development of muscle in the 
umbilical ligament posteriorly, w^hich for the most part passes 
out upon the gastro-hepatic ligament and ends in contact with the 
walla of the stomach, and not, so far as I can make out, upon the 
liver. The posterior end of the pulmo-hepatio ligament is 
similarly invaded by muscular strands. The mesogastrium is 
very distinctly mixscular, but not so markedly as in Chlamydo- 
murm, though perhaps rather more so than in Physig^iaihiis, 

That the Iguanida and the Agamid?e are very closely allied 
families is admitted. It is not therefore without importance to 
compare the conditions which obtain in Igimia in respect of the 
invasion of the mesenteries by muscular tissue. I have examined 
from this point of view two specimens of Iguana, tuhercidata^ and 
find the foUowing state of affairs:—The umbilical ligament is 
absolutely single and does not divide into two sheets posteriorly; 
it lies entirely to the left of the gall-bladder and contains no 
muscular fibres. The mesogastrium is invaded by a moderate 
amount of muscular tissue, but none of the other mesenteries 
that have been referred to in the foregoing account of various 
types of Agstmidae shows any such thick strands of invading 
muscular tissue in Iguana as they do in some of the Agamidas, 
It seems likely therefore that this character will be of some use 
in framing desciiptions of the several families of Lizards. 

Same Arteries m Uromastix —The epigastric arteries ori¬ 
ginate in as in Iguana^ fi*om the subclavians. In the 

former genus, the arteiy* pursues a rather complicated course 
hefc^e passing down the inside of the abdominal wall as the epi- 
g^^^,„artery. The main branch of the subclavian traTersiS&e 
and appears <m the ventral surface of the sternum, 
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when it immediately givas off a branch to the pectoral muscles. 
After this the artery again perforates the body-wall close to a rib 
and reappears upon the peritoneal face of the ventral musculature, 
where it runs back and constitutes the epigastric. The conditions 
which obtain in this genus are not universal among the Lacertilia, 
The origin of the epigastric in Monitor is described by Oorti^' 
as being quite different. I can confirm this. It originates in the 
Monitor from the carotid artery before it divides into two, but 
still some way in front of the heart. 

The relationship between the intercostal and oesophageal arteides 
is worth remarking upon in this Lizard. Tiie left aorta is not, as 
it appears, concerned with the circulation of either the oesophagus 
or the body-wall t. But the right aortic arch gives off* branches 
to both. There are two pairs of intercostalsin front of the union 
of the two aortse; both of them on the light side only give off* a 
twig to the walls of the msophagus. After, that is posteriori}" to, 
the junction of the two aortae, one trunk arises on each side of the 
aorta, which branches into an intercostal and an oesophageal 
branch. From this point backwards the branches to the aH- 
mentary canal arise sepai-ately from the intercostals. On the 
right side there are four of these arteries, on the left only two. 
There is not, therefore, an accurately paired arrangement. 

It is noteworthy that the intercostal .arteries J do not plunge 
so deeply into the musculature of the back as they do in some 
Lizarcls; the arteries in question can be followed for a long 
distance towards the ventral extremities of the ribs, lying as they 
do very superficially in the musculature. In Igimnct^ on the other 
hand, the arteries in question are lost to view directly they touch 
the dorsal musculature on either side of the middle line. 

It does not appear that the aorta jgives off in the gastric region 
any branches to the liver; the hepatic artery, which is single, arises 
as a branch of the cceliac. It is important to remark this fact 
because in some Lizards there are such arteries. In Lmmia 
gaUotif for example, each of the last two intercostal arteries which 
lie in the liver region gives off a branch to that organ, which 
branches lie close to the dorsal parieto-hepatic veins. In this 
paHicnlar Iguana agrees with Uromaatix, 

SkuU, --'The skull of CManigchsaurm is much like ihat of its alK^ 
and On the whole, it comes nearer 

to the than to the latter, as the following facts tend to 

show. ' It. 'l3so' .pebnliariti^ of its own. On a general as|^ 

of, the is seen to be very mneh 

the.othertwo genera^ 

is W ' |t<^rtaobate length of the median 

unpii^<d portion of the parietal in . The relative 

len^hs of the 'median portion of the parietal and the diverging 

* * De systemate vasonun Psetmmoawtiri gris^ 1847* 

t Calori, hoiR^ever, tgures an cesoptageal artery arisisg from tte left aorta just at 
j\iiiction with the right, and no others on either right or left half aroh. 

J These arteries are deliberately not dealt with by Cfkw.* / . i* » 

Peoc. Zoom Soc.—1905, VoL. 1. No. 11. ’ 2 ; 
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postei'ior limbs of tlmt bone in the tbi'eo types under consideration 


are:— 

Phydgnaihus . 10; 16 

CMamydoadfUriis . 5 : 14 

Amphibolunm . 6: 17 


ChlamydosauTiis and are thus much closer together 

than either is to PkysignathKtS* 

The paiietal foramen is quite different in the three types. In 
Physignatlim it is very minnte; in AmpMholuruB it is large an<l 
longitudinally oval, and the suture between the frontal and parietal 
bones touches the foramen equatorially. In Chlamydosauriis 
the foramen lies much further back and is quite in the middle 
of the anterior median piece of the parietal bone; it is intermediate 
in size between the foramina of the other two types. The occipital 
region of the skull is much more depressed helow the level of the 
posterior limbs of the parietal in Physignathus than in the two 
remaining genera. 

Anteriorly the dorsal aspect of the skull shows differences in 
these Againid Lizards. In both Chlmnydosaurus and Amphiholurus 
the premaxillary bone extends back beyond the posterior level of 
the nostrils. Physignaiktts the hone, which is broader than 
in the other two types, does not extend so far back as to the 
posterior boundary of the nostrils; it follows that more of the 
nosti'ils are bounded by the nasal bones in Physignathus than in 
its allies. 


On the palabrl aspect of the skull, CUcmydosawrus shows a 
peculiarity which is not shared by either Amphiholurus or Phy¬ 
signathus ; that is, that the palatines fail to meet in the middle 
line except for a short space anteriorly. This is not a matter of 
deficient ossification, as is shown by the clear rounded margins 
which bound the area where the palatines do come into contact. 
There is no question, however, here of the pterygoids pushing 
their way in between the palatines and preventing the latter 
from articulation, such as I have recently called attention to in 
Urmmstwa spinipes*. 

In none of these Lizards is there a distinctly sepxmte postfrontal 
bone; nor can I detect between the occipital and the first supra- 
temporal any rudiment of the second supra-temporah 

In all three genera, as well as in Uromastiosj the columella 
(epipterygoid) does reach the parietal bone above; inasmuch as 
this bone does not reach the parietal in Iguana (as noted by 
Shufeldt t) or Phrpiosomay it seems likely that this character 


will prove useful in distinguishing the two families Agamidie and 
Iguanidm. 

, all three genera— CMAmydosait/rm, AmpMh^um^, 

-^e quadrate is directed baekwa?*#;, 

it is nwJj; simglit, i|^■p;^]M'(^^6g^es 
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to tlie long axis of the skull. This character, though uniting the 
three Agamid genera mentioned, is of no use for difiPerentiatiiig 
the families Agamicise and Iguanidae; for in Uro7}iastioa and 
Phri/nosoma this bone is directed forwards, as in Vat'anus and 
Helodermob, 

The three genera furthermore agree (to differ from Uroniastix) 
in the comparative shortness of the basipterygoid processes, from 
which results a less divergent course in the pterygoids themselves, 
and as a consequence a narrower skull. It is interesting to note 
that the Iguanidae show a similar pair of contrasts. It is plain 
from Br, Busches figures as well as from skulls before me, that 
Igtuma has short basipterygoid processes and that Phrynosoma 
has long ones. 

Finally, Chlamydosaurm^ Physignathus^ and Amphiholiti'm 
possess a long process of the lower jaw behind the articular cavity 
which is not paralleled in U^'oniastix, 

Hyoid ,—The hyoid of Chlam7jdosaurus differs in a good many 
respects from that of Physignaihus and Amphibolur'm, as may be 
seen by a comparison of the accompanying figures (text-figs. 9,10, 
pp, 20, 21). The basihyoid sends back no long basibranchial 
processes in either Ohlamydosauints or Ampliiholuriis^ though there 
are faint rudiments of them in the former. In Physignathus, on 
the other hand, there are two long basibranchial processes, as in 
and AnoUs. 1 imagine that the absence or presence of 
these long processes is related to the absence or presence of the 
dewlap ” in the foiuns under considemtion. 

In these three Lizards, as in others, the hyoid and branchial 
arches p. e, the anterior and posterior cornua] articulate with 
each other as well as with the median copula at their insertion on 
to that. There is, however, a marked difterence in the angles at 
which the hyoid and branchial lie with regard to each other. 

In CMamydosaurus the two visceral arches are at about right 
angles to e^tch other where they join the copula: Phyaignathu^ 
is at the other extreme; the parts in question are nearly in the 
same straight line. In this particular Ampkiholurus comes nearer 
to Physignaihus than to GMemydosaurus, The fact that in 
OMamydosaurm the posterior cornua are much longer than the 
anterior cornua than in the other types, I put down In the frill 
In QUamydmmmrm which is support by these posterior cornua. 

i$ a Inal point to which I desire to direct- attention 
which is of some little importance. In AmphQn>hmm^ as in the 
majority of lizards t, the, j and ^ dorsally directed ’Mf of 

the hyoid arch with the exIa^TOty ^the 

ventral bit of ^e oopnhu ^ 'holii 

CUmmydmmmm ahd; m m 3^ 'in 

the annexed ihe ventml 

half is prolonged doimllynf thep<nht'w^!itfeM3nnent to'it of the 

^ " Ikitra® 2 . Keaiitniss d, GwmipibMang l)ei dea BcptiHen/^ Zool, Jubrh {Amt, ^ 
Ahtb.) xi. pi. fig. 7 and pt Sfi. fig. 10 a, 
f * liiierreicha,* Iknd vi. (Reptile) ^1. 7% 

, ’ 2 '"^ 
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not in reality belong to the arch to which it is attached, but is a 
persisting fragment of the second postoral arch, we should be 
able to bring the LacertiUa into line with the Ohelonia, where 
the true hyoid arch is small and is followed by two better developed 
branchial arches. At present, however, I can only make the 
suggestion, after recording the facts. 


Text-fig. 10. 



find ijn that 

there are 19 oandafe; of tibe fetter I am 

inclined to think “feat "are‘ 

that is vertebrae ^aaMreljr. without $’ ;;l^^'t^:lndmdnalB 
which is one or tw titaO: ' mo last 

intercentrum d the anteiior vdtel^ lle^ betwe^ Nos. 6 and 7, 
The dorao4u9k6m* vertebim poss^ ribs, even the last of the 
which in the genm^ly ^ does not be^r free ribs. 

, jSyteHwk ^ Skekfc;der Ag«m^<fe/VSB. k Afetd. Wito, 

V’'‘-''"'VTS- 
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The ri1)s of the last (lorfc?o-lumbar were, liowever, present only 
upon one side. Four ribs reach the sterimm on each side, of 
which the last i)Bir are attached to the xiphisternum. The sternum 
shows the unusual character of being not fenestrated. 

Between the first and second of the caudal mrtehrm begin the 
intercenti*a. The fii*st, however, are two small nodules only. The 
chevi»ons do not commence imtil the next veitebra. Towaids the 
end of the series the chevrons ai‘e occasionally replaced by small 
nodules. 

As regards the shouMer-girdU^ 1 have only to remark that the 
cla^uele arises from a point a little w^ay down the scapuhi'. 

These facts may be supplemented by a comparison of them with 
tlie corresponding facts in the osteology of Fhysignatkus lesueuri^ 
a genus not investigated by Siebenrock in his extensive survey of 
the osteology of the Agamidse, 

The presacral vertebi'fe are 24. Of caudal vertebrse I counted 
53, and am convinced that not more than one or two are missing, 

The true cervical vertebrm are four instead of five, in which 
Physignathm agrees with two individuals out of three of Amphi- 
bolurus barhatus which I examined from this point of view. In 
the third specimen there was at least one rib on vertebra 4, 

The spines of the dorsal veiiiebrse are much longer in Phy¬ 
signathm than in Ghhmydosmmm^ while they are still more 
depressed in Amphibolurus, The last intercentrum lies between 
vertebrae 5 and 6. 

The ribs of Physignathm are in all 19 pairs, of which the fifth 
to the eighth pairs reach the sternum. The first two pairs show 
Ri peculiarity not observable in Ghlamydosaurvs. Each is expanded 
at its free end, this expansion being specially marked in the 
case of the second. The last of the sternal ribs is attached much 
nearer to the proximal end of the xiphisterna than is the 
corresponding rib of CMamydosaurns, The sternum itself has in 
Physignathm the usual two foiumina. present in so many lizards. 
It is only the last of the dorso-lumbar seiies that has no free 
ribs ■ 


3. A Note on the Brain of the Black Ape^ Cynopithecus niger, 
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with another, this time of a male and of about twice the size of 
the former brain. More exact measurements are as follows :— 


$ bi*ain, S brain. 

Length of hemispheres . 63 mm, 83 mm. 

Length of occipital lobe .. 10 mm. 24 mm. 

Mesial end of fissure of Eolando 

to front end of brain . 36 mm, 48 mm. 

Greatest breadth of hemispheres 52 mm. 65 mm. 


On again studying the smaller brain, I cannot find that my 
description and figures are inacciuate. There remain, so far as 
that brain is concerned, all the points of i‘esemblance to Semno- 
pitheous which I indicated in the paper which I have ah*eady 
referred to. Tlie second brain is so strikingly difterent from the 
first, that it obviously occurred to me that error might have crept 
in. Instances of a confusion of labels and bottles are not 
unknown in Zoology. But a Revision of the collection in the 
Prosectorium appears to disprove this. 

The second brain, in fact, shows no resemblances to the Semno- 
pithed in any of the points in which the first brain undoubtedly 
does. As to the size, in the first place it is necessary to note that 
the smaller female brain w’as preserved in alcohol, the effect of 
which is to carise the brain to shrink and diminish in size; the 
larger brain, on the other hand, was preserved in formol, which 
swells out the brain. 

I found it impossible to refit this brain into the skull. Thus 
the difierence in size between the two brains, must be discounted 


on both sides. They are in reality more nearly equal than would 
appear from the above measurements. ISTeveitheless, there still 
remains a considerable difference, which must imply a difference 
in age, if not due to sex. 

The brain upon which I report here is that of a nearly adult 
male. The permanent dentition is complete save for the last upper 
molars, which have not quite reached the level of the other teeth. 
The brain is quite like that of other Baboons. The occipital 
lobes are smooth above except for the lateral occipital fissure and 
for the front limb of the T-shaped calcarine fissure which appears 
upon the upper surface* of the brain. 

The inleiior occipital sulcus is not small, as in the first 
described brain of this species; it is quite Macaeine in extending 
right round to ^le posto*ior fcwje m the occipital lobe. The 
collateral sulcus is concealed, Macaque^ by tte' 

The inferior a 

deep furrow at thelower end d is also 

an upper piece which does'not |dii3t 'iW ‘OceStpiM sulcus. 

The Bylvian fissure in this bmn doife Jdin above (on the right 


side only) the parallel fissure; this is a common character 
Macaques, but ceitainly rare in S$mmpUked. The brain 

of agreed in this partici^r with the 
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The iiit,ra})arietal sulcus of binin No. 2 of Cynopiiiiecm is 
precixselj like that of a Macaque or a Baboon, in that it does not 
bend out\vai*ds before joining the Simian fixssnre; this intiaparietal 
fis,siu*e {loe*s not reach the fissure of Bolando. The fisxsure of 
Rolando itself only cuts the interdiemispheral sulcus on the right 
side of the brain. The median parieto-occipital sulcus in the 
brain of Cynopitheoxis which I describe here for the first time has 
a forward inclination as in the Macaques. 

Text-fig. 11. 



Brain of Cynopitheem niger (doraal aspect). 

c, Lateral occipital fissuraj Ca. Calcarine fissure i d. Intraparietal fissure; 
jB. JPissure of Kolandoj- B. Sjlviaii fissure. 


It will be observed, therefore, that in every feature in vrhich the 
smaller biain of the female GynopUkeoifs diftbrs from the Macacine 
and agrees with the Semnopithecine brain, a contradiction is 
shown in the laiger brain of the male Cynopiihems. This latter, 
Wain, in f?hort, is most emphatically a Baboon^s brain \ it belongs 
Macacine type. 

..conclusion to be drawn from, 
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Babooiij it is iieveitlieless important to point it out, particularly 
so in view of the second bmin, which may or may not invalidate 
the general applicability of the above statement as to the brain of 
CynopitTiecus. 

The question of course as to the second brain is, whether its 
differences are variations in an adult brain or are due to youth or 
sex, or both. This smaller ape only lived for six months in the 
Society’s Gardens, and as there is no further evidence as to its age, 
it is impossible to be certain upon the point. I am disposed, how¬ 
ever, to think that this small brain is comparatively undeveloped, 
and the differences which it shows from the lai’ger brain would 
have lessened with age. 

Text-fig. 12. 



Tilt* &ame Brain as that repi'esentcd in text-fig. 11 (lateral aspect). 

«t. Inferior occipital fissure; P. Parallel fissure. 

Other lettering as in text-fig. 11. 

Tliese difierences, it will he ol^erved, can be mastly explained on 
tlmt view. The simple calcarine fissure is simply minus the top 
bar 0^ fte T, which will ultimately appear; the Sylvian fissure 
has not yet grown sufficiently far back to meet the parallel' 
fissure;, the lower portion of the inferior temporal sulcus is 
undeveloped i a forward of the operculum wouM 

alter the .bending of^ the, i^re and, .shift 

forward the dii^ibn'el-',In fact, 
all the pecuBariries- the may con¬ 

ceivably be explained on this view* : : ,; , > 

If this he cor3«t, we, can diaw '&e interesting inference that 
the Semnopithecine brain is relatively to the Macacxne at a lower 
level. If, on the other hand, the differences between the two 
brains are variations of completely adult structure, it is no 
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possible to draw a fixed line in brain-structure between the 
difierent groups of the Oercopithecidfe. 

The above observations as to the adult brain are quite in accoitl 
with those of iSuckerkandl*, who, however, figures only the 
calcarine and adjacent fissures in a memoir which appeared about 
the same time as my own already referred to. 

[I have just examined a third brain of Cynopitheous (a young 
female, which died on the 7th inst.), and find it like that of the 
male described above ,—March 1905.] 

4. On a Collection of Sipiinculids made at Singapore and 
Malacca. By W. F. Lakchester, M.A., Assistant 
Lecturer and Deiiionstrator in Zoology in University 
College, Dundee t- 

[Received November 1, 1004.] 

During a joint expedition on the pait of the late Mr. F. 
P, Bedford and myself to the Malayan region, 1 turned my 
attention in part to the collecting of Gephyrea. In the relatively 
limited area which we examined, it was perhaps not to be expected 
that much would be found in the way of species in this compara¬ 
tively small gi'onp, but even allowing for this the results are 
distinctly disappointing, I have examples of only five species, 
belonging to three genera; in addition, I include another species 
from Borneo, a specimen of which Dr. Hanitsch, of the Baffles 
Museum, kindly handed over to me. All the specimens but one 
were obtained by digging in wet sand or ooze, in which they were 
veiy common; but many were rejected as being individuals of the 
same species as those already caught. This I now regard as a 
mistaken proceeding, and I would again urge on collectors that 
a great deal of interest is probably lost through following this 
method. More specialisation and less heterogeneous collecting 
seem the main desiderata nowadays. 

In preserving specimens I found the method (recommended, 
I think, by Lo Bianco) of narcotising by pouring alcohol on sea¬ 
water to be very uncertain *, and after two or three experiments 
decided on the use of fresh-water* as a narcotising agent, afterwards 
preserving the animals in ^ per cent, chroniic acid. I believe 
this method to be the best on the whole; though, seeing that even 
Sipunculids have their individual idiosyncracies (and t& different 
of the same method on different individuals is most 
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I. Genus Siptjxculus. 

1, SiPUNCULUS ROBUSTUS Kefersteiii. 

E. Selenka, Die Sipunculiden (Bemper’s Eeisen, iv. p. 97). 

Loc. Singapore. Teluk Ayer; two specimens. Pasir Panjang; 
two specimens. 

Tlie longitudinal muscles do not anastomose at all, and number 
26-27, both in front and behind, in three dissected specimens. 
The ventral retractors arise in one instance from muscle-bands 
1-5 on both sides, and in another instance from muscle-bands 2-5 
on the right side, 2-6 on the left side; in all cases the outer 
origins are small, about half the size of the inner. 

Colour in spirit, ash. 

% SiPCNCULUS cuMANENSis Keferstein, 

Belenka, toni. cit, p. 104. 

Log, Singapore. Pasir Panjang; several specimens of var. 
opacus, and three of var. mtro'm. 

In the specimens dissected I find the nerve-cord thickening 
anteriorly, the thickening beginning at the level of the ventral 
retractors, whence the cord gradually expands into a doi'so-ventrally 
fiatteiied band running up the introvert. 

Among the specimens refeiTed to var, opaens are several in 
which the hinder portion (or half) of the body presents the trans¬ 
parent colourless appearance of var. viirem. In fully extended 
individuals a greater or less portion immediately beiiind the ten- * 
tacles is also colourless or whitish. 

The specimens all have 20 longitudinal muscle-bands, except 
one example of var. mtreus which has 26. 

3. SiPUNOULUS BOHOLENSis Semper. 

Selenka, tom, cit, p, 109. 

E coll. Hanitsch, Four specimens of this large species. 

Log, Gaya Island, British North Bornw. 

Mab, Sandy shore, low water. 

In the specimen diiasected the longitudinal muscles number 31 
or 33 in the front and mid-regions of the body, and only 30 in 
thO hind ^rt, The dorsal retractors arise each from four muscle- 
band% the ventral from, on the left side two, and on the right 
side thr^ bahde. 

n.'Genus'PHAtoJLospMA, ' : / . ; 

4, PhASOOLOSOMA ‘ ;''' ^.'! ' '' 

Selenka, p.'20. ' ;V"'* ' 

Loo, Singapore. Bajffies Bighthousey ooze under stones 
seven specimens. Pasir Panjang, muddy sand; one specimen: 

The only difference I can discover between these individuals and 
Selenka*s description of Fk mdgme is that the ventral retractors 
arise at the anterior border of. the posterior half of the hody^. 
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instead of at tlie anterior border of the middle third; in conse¬ 
quence of which the kidneys do not nearly reach to these origins. 

The individual from Pasir Panjang was, in life, coloured oiunge, 
with the tip of the tail black. 

5. Phascolosoma pellucidum Keferstein. 

Selenka, tom. cit. p. 32. 

Zoc, Singapore. Pasir Panjang; one specimen. 

Malacca,. Pulau Jawi; two specimens, from under deep stones. 

Selenka says in regard to theMdneys in this species: “ Segmen- 
taiorgane von halber Korperlange.” Keferstein, on the other 
hand, says: Segmentalorgane kurz”; and his figure accords 
with this description. These specimens agree with Keferstein ^s 
description in this respect; the kidneys are only one-sixth of 
the length of the body in the individual from Singapore, a little 
more than one-sixth in those from Malacca. 

There are no hooks on the introvert in any of these examples, 
and in those from Malacca the retractoi*s are notably thicker than 
in the Singapore specimen. 

On the tails of these individuals (z. e. from both localities) is 
fixed a species of the Entoproctous Polyzoan Loxomma^ which 
Dr. Harmer has kindly undeitaken to examine. 

III. Genus Phvscosoma. 

6. Physoosoma scouops Sel. & de Man. 

Selenka, tom, cit. p. 75. 

Log. Singapore. Eaffles Lighthouse; two specimens. S’alat 
Sinki (strait between Pulau Brani and Blakang Mati), 5 fathoms, 
bottom of mud and stones; one small specimen. 

In one example, the largest, the introvert is even longer than 
the body, being 1 g times the length of the latter. As regards 
the longitudinal muscle-bands, there are only 17-19, instead of 
20-21; the retractors, moreover, do not fuse till very far forward 
in the introvert. 


5. The Marine Fauna of Zanzibar and British East Africa, 
from Collections made by Cyril Crossland in the Years 
1901 and 1902.—By W. F. Lanchestee, 
M.A;, Assistant Lectnrer and Demonstrator in Zoology 
in Uniyersity College, Dundee 


^ [Received Kovemher 1,1904.] 
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16 being Sipuncnlids and 4 Echiurids. Of the Sipunculids three, 
and of the Echiurids one, are new; the latter, a Thalassema^ 
presents the novel feature of four pairs of nephridia, the greatest 
number hitherto met with in that genus. Unfoidiunateiy the 
Echiuiids are not at all well preserved, and it is evident that the 
preservation of these animals needs even more careful attention 
than in the case of the Sipunculids. In this group, moreover, 
I notice that, whether due to contraction or otherwise, the 
nephridia and anal trees are apt to lose their characteristic 
appearance, the nephridia appearing small or even absent, and 
the anal trees simple in a species in which they are really 
dendritic. 


S IPUNCTJLIDA. 

I. Genus Sipunculus. 

1. SiPUNCULUS INDICES Peters* 

Arch, f, Anat, u. Pliys. p. 382 (1850). 

Zoc. Pemba Island. 

Hah. From the eastern reefs in sand near the shore. 

Two large specimens, the internal organs of which are not 
sufficiently well preserved to enable me to add anji^hiiig to oiu* 
knowledge of their general anatomy. 

2. SiPUNCULES EDULis Lamarck. 

Sluiter, Natuurk. Tijds. Nederl. Ind, xlv, p. 484 (1886), 

Loc, Ohwaka Bay, Zanzibar. 

Hah Shore at low tide. 

Seveiul examples; in one of which the transverse dissepiments 
are absent. 

3. SiPENCEDES CEMANENSIS Kef. 

Selenka, Die Sipunculiden (Semper’s Beisen, iv. p, 104). 

Log. Ohwaka Bay, Zanzibar, 

Three specimens corresponding with Gimbe’s vai’, mninigosm. 

Loc. Zanzibar. 

Two specimens of var. vitrom, 

4. SlPENOELES TITEBANS SeL & Buiow. 

Selenka, tom. cit p. 6f. 

Loc. Ohwaka Bay, Zanzibar; two large specimens. 

This is a very clearly defined species, and these specimens 
agi'ee closely with the description. The only comment I have 
to make on the original account is that, so at least as concerns 
these examples, the papillse on the introvert, though certainly 

von dreieckiger Form,^^ are not so obviously so as in the case of 
S. indic^iB : the angles are mther softened down. This character 
together with the relative positions of the nephriclial and anal 
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Openings serve to clearly Jistiiigiiisli it, externally, from tlie latter 
species, to wliich it appen-rs at first sight very similar. 

This species, originally known from America, has also been 
described by Fischer from Madagascar, 

5. SiPUKCULUS BTLLITOKEKSIS Sluitev. 

ITatunrk. Tijdschr. ISTed. Tnd. xlv. p. 487. 

Loc. Pemba Island. 

Hah. From eastern reefs in sand near the shore. 

One specimen. 

6. SiPUKCULUS AUSTRALIS Ivef. 

Selenka, tom. cit. p. 90, 

Loc, Ohwaka Bay, Zanzibar. 

One specimen. 

This specimen, a large one, agiues in all features with Selenka’s 
description, but is without any hooks on the introvert. The 
presence of hook-bearing individuals in species tliat normally 
possess no hooks has already been recorded, hut I am not av^are of 
an instance being known of the opposite phenomenon. Tliat 
some of the hooks may drop off is, however, recognised, and it 
would seem that we have here the same occurrence carried to 
completion, owing either to age or causes that cannot he definitely 
specified. Of course we may be dealing with a case of local 
vaiiatioii, but of this there is no evidence. 

II. Genus Physcosoma. 

7. Phtsgosoma scolops Sel. & de Man. 

Selenka, tom. cit. pp. 75-76. 

Log. British East Africa. 

Eah. Among coral at low tide; 2 specimens. Muddy sliovo 
at iow^ tide; 1 specimen. 10 fathoms; 4 specimens. 

Log, Ohwaka Bay, Zanzibar; 1 specimen. 

These individuals cori'espond wdth the variety mo&$amihkeiim of 
Selenka and de Man, in which the dark lines bordering the clear 
spaces in the hooks are curved and not bent at an angle. Tim 
accessory process varies, in the hooks of a,ii individual, from being 
present as a distinct small tooth through iutermedinte stages to 
complete absence, 

8. PilYSCOSOMA KIGEESGEKS Kef. 

Belenka, tom. cit. p. 72. 

Loc, Zanzibar Obannel, 5 fathoms. 

One specimen in which, as in Selenka’s Mauritius form, the 
papillse on the base of the introvert are slightly larger than those 
on the body, and the hooks slightly different. 

, Loc, Ohwaka Bay, 

One largo specimen. The longitudinal muscles do not anasto-‘ 
mose immediately in front of the anus, hut extend a little distance 
, up the introvert. , Hooks typical, , 
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9. Physcosoma eyisgeratgm, sp. nov. (Plate I. fig, 1.) 

Loc, Ciiwaka, Zanzibar. 

There is only a single specimen present, in which all the 
internal organs, including even the muscle-layers, have entirely 
disappeared. The part of the introveit that bears the tentacles 
is also broken away. But the hooks and papillae present features 
which prevent me from placing the specimen in any Iniown 
species. 

The introvert is as long as, or a little longer than, the body; 
it is not possible exactly to mark the limit between the two, so 
that perhaps, roughly speaking, it is better to describe them as 
equal in length, the introvert being at any rate not shorter than 
the body. Both are covered entii‘ely, except for a small piece 
at the extreme anterior end of the introveit, with large conical 
papillfe, which are largest at the extreme hind end and smallest 
in the middle of the body; generally colourless, at irregulai* 
intervals over the body a single papilla appears dark-browm and 
very distinct as against its surroundings. The appearance of the 
papillsB under the microscope is shown in PL I. figs. 1 a & 1 5; 
those from the hind end are characteristically raised, in their basal 
regions, into small secondary papiilse. 

The rows of hooks are numerous. In the region behind the 
mouth I find 15 rows (but these may in reality be more numerous, 
allowing for the tearing above mentioned); then comes a nai*row 
iiiterval, and again some 15 rows of hooks, and then after a 
similar interval SO rows. All the hooks are alilte in structure; 
fig. 1 c gives a representation of one, and the characteiistic feature 
to wdiich I wish to draw attention is the presence of a distinct 
process projecting from the dark cuiwed line bounding the convex 
border of the light central area and encroaching on the latter. 

Finally the body, which is markedly broader than the inti'overt, 
is luipigmented save for the isolated papillje mentioned above; 
vrhile the introvert is more or less brown, the coloration tending 
to be concentrated along a line that is probably either mid-dorsal 
or mid-ventral; only the narrow areas which separate the three 
areas of hooks are vrhitish. 

III. Genus Phascolosoma. 

10. PSASCOLOSOMA sEMPERi Sel. & cle Man* 

Selenka, tom. cit p. 37. 

Loc* Ohwaka Bay; two speeimf^ns. 

On one of these Mr. Crossland has the follovring note: “Opaque 
white skin like fine sand-paper in appearance.’^ 

11. Phascolosoma vulgabe Blamv*^ var. nov. SELENKiS. 
(Plate I. fig. 2.) 

€f, Selenka, tom. cit, p. 23 (1883); and var, tropicum Bluiter, 
Biboga-Exp. p. 33 (1902). 
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Log, Biitisli East Africa, 10 fathoms; 2 specimens, sm«all. 
Ohwaka, Zanzibar; 2 specimens, large. 

These individuals evidently correspond with a form described 
by Belenka from tl^e Bed Sea, which diftered from the type in tlie 
following particulars: the papillae on the hind end Avere a little 
shorter and thicker, the hooks a little shorter, and the ventral 
i*etractors tending to be inserted a little more posteriorly. Selenka 
was unwilling to establish a variety on a single specimen, bat it 
would seem better, now that we have these additions, to distin¬ 
guish the form as a variety. The papilhe on the introvert are 
exactly similar to those on the hintl end of the body; but even 
shorter and broader. I figure these, and one of the hooks 
(i\ figs. 2 a, 2 />), 

12, Phascolosoma glaugitm, sp. nov. (Plate 1. fig. 8.) 

Log, Zanzibar Channel, 10-15 fathoms. 

In this .species, whicli i.s represented by a single specimen, there 
are no hooks, and only two retractors. The muscle-lnyei's are so 
loosely attached to the skin that they readily tear away from it 
on opening the animal; the retractors themselves niise, asstiunds 
obviously split off from the longitudinal layer of the muscle- 
system, from the anterior border of the hinder quarter of the body, 
and meet each other round the oesophagus at the level of the 
base of the introvert, The body is 13 mm» (approximately) in 
length, the introvert 5 mm. only; the latter has a slightly darker 
tinge, owing to the crowding together of the pigmented papillate 
bodies, which are very low and not 'visible to the unaided eye, 
but distinctly so with the lens, under which they appear a.s distinct 
black spots. The papillse on the body are visible under the lens 
as di.stinct clear spots; under the microscope they appear as 
elongated bodies with a clear apiail opening and carried on field.s 
rouglily oblong in shape. 

Internally, w^e find the oesophagus running back -with tlie 
retractors as far a,sS their insertion, and then bending sharply 
forward for a little di.stance ])efore entering the intestine ; the 
latter contains about 16 .spiral turns, and is not attached to the 
hind end of the body. The rectum is without a diverticulum, 
and opens by the anus just behind the level of the base of the 
introvert. Two mu.scle-strands support the intestine anteriorly, 
and two more, arising from close to the nei‘ve-cord on each side 
of it, support the oesophagus at the angle where it bends forwaiff. 
There is a contractile vessel, thickly beset with little diverticula, 
along the length of the oesophagus where it lies between the 
retractors. The nephridia are colourless, and open just in front 
of the level of the anus. 

13. PHASconosoMA WASiNi, sp. BOV. (Plate I. fig. 4) 

Loo, Wasin, British East Africa; 10 fathoms. 

, Six specimens, of which the largest is 15; mm, in length, * The 
most characteristic feature of this species is the numerous rows of 



1905 .] 


GEPHYREAX WORMS OF ZANZIBAR, ETC, 


hooks of the Phi/scosoma t}^e that lie in tlie introvert. (.4enerally 
the hooks in Phascolosoma are simple, slightly curved structures, 
and in only one other form, the PA. papilliferum of Keferstein 
(sssPA. dissors Sel. & de Man), do the hooks, so far as I know, 
acquire the features that are generally found in those of a 
Fhyscosoma, namely the gimtly curved apex borne on a broad base, 
the moi'e or less sharply differentiated clear central space, and 
often an accessory lobe. As regards the internal anatomy, the 
following are the most important featmes :—There are four 
retractors, of which the ventral arise fairly close to the nerve-cord 
and just behind, the dorsal just in front of, the middle of the 
body; these unite vevj soon to enclose the cesophagus, above which 
lies the simple contractile vessel. The intestine is not much 
twisted, and the rectum, which is moderately long, opens a little 
in front of the origin of the dorsal retractors; a little in front of 
the anal opening again are the openings of the nephridia, which 
latter are short, rather broad, and impigmented. The intestine 
is held to the hind end of the body by a fine muscle-strand, and 
two other somewhat stouter strands run (a) from the left side 
of the nerve-cord to the commencement of the intestine, and 
(b) from near the anus, along the rectum, to the intestine. Two 
very distinct eye-spots may be seen just above the mouth. 

Externally the body is covered with numerous, conical, often 
brown-coloured papillae; in the middle, however, these are lower, 
less numerous, and more finger-shaped. These papillae, moreover, 
extend a little way up the introvert, gradually becoming fewer and 
lower,’ till they reach the rows of hooks (which reach more than 
halfw^ay back along the introvert); in between the rows they 
appear as flattened elliptical bodies with a conspicuous central 
opening. 

lY. Genus Cloeostphox. 

14. Cloeosiphox ASPERGILLUM Quatrefages. 

Belenka, lojn. cit. p. T26 (1883). 

Loo, GJiwaka Bay, Zanzibar; 2 specimens. British East 
Africa; 1 specimen. 

Y. Genus Aspicosiphon. 

15. Aspxbosiphox elegaxs Cham, h Eysenh. 

Selenka, tom, cit, p. T24 (1883); Sluiter, ISTatuurk. Tijdschr, 
KM. Ind. L p. 116 (1890), and Siboga-Exp. p. 19 (1902). 

Loc. Wasin, British East Africa. 

Hah, Among coral, at low tide* 

Several specimens. In Selenka’s key to the species of this 
genus he includes A, eUgmu amongst those in which the anal 
shield is calcified. But there is certainly no calcification in the 
specimens I have seen, nor does Selenka mention the fact in his 
description. 

Prdo. Zool. Boc. —1905, Yol. I. Ko. Ill, ?> 
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1C. AsPiDosrPHox TuaxcATUS, Kef. 

Seleiika, torn, cii, p. IIB (18B3); Bluiter, Biboga Exp. p. 17 
(1902). 

Loc. Wasin, Biitisli East Africa ; 10 falhonis. Due very 
small specimen. 

E C H I U H I D A. 

YI. Oenus Tualassema. 

17. TiiALASSEMA BAROXii GreefT. 

Greeff, Die Echiiiren, Nov. Act. Acarl, N. Ciir. xli. p. Ul, 
pi. vi. fig. 64 (1879). 

Loc, Zanzibar Channel. 

JJab, Shoi'e, above lowest tide-level. 

The anal trees app^ear simple and not dendritic in this single 
specimen, as they do *also in at least two among those collected hy 
l)r. Willey. This character, together with the lack of any traces 
of the nephridia (which I cannot find either in this or in one of 
l)i\ Willey^s specimens), I take to be dne to the fact that the 
individuals in question may be young. There is also a small 
globular diverticuhim on the dorssal side of the rectum in this 
species. 

Mr. Crossknd has a note on the colour of this specimen to the 
following effect : “ Crimson-lake colour, with light-green pro¬ 
boscis.’^ Previous descriptions of the colours in this species give 
them as being dark-green in the body ^Yith violet stripes. E\n- 
dently, tlien, the colour-character is not necessarily constant, for, 
despite the absence of nephridia, I feel no doubt as to the correct¬ 
ness of my diagnosis on anatomieai grounds, especially after 
comparing them wuth the specimens from Dj*. Willey’s collection, 

18. Thalassema moebh Greeff. 

Greeff, tow. cli, p. 152. 

Loc, OliYvaka Bay. Kokotoni Bay. 

Eah, In sand in sheltered bays like the above. 

Twm specimens, on whicli Mr. Crossland l^as the accompanying 
noteAbundant in sheltered bays in sand above low-1 ide level, 
but extremely difiiciilt to secure, as the burrow’s extend into 
crevices in the rocks belovr the sirnch The larger specimens I 
never succeeded in obtaining. They occur with proboscides a foot 
or more long ” (this presumably refers to those of large size) when 
lying extended on the sand. Colour pink, owing to emloinic fluid 
seen through skin. Proboscis ci*eani-coIoured and more opaque,” 

19. THAIiASSEMA Sp. ? 

Loc, Ohwaka, Zanzibar^ 

A single specimen in a very bad state of preservation. It is 
inlpossibk to refer this specimen with any certainty to any known 
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.species, tliougli it might possibly referable to Tk.pdIacidv.Tii 
Fischer, Avliich is, however, a Western form. 

The muscles number 12 or 13, but some of them are so indistmct 
as to make it impossible to be quite certain. The anal trees 
are quite short, brown, tapering, and simple. No other internal 
features can be made out. The proboscis is 10 mm. in length as 
compared with a body length of 40 mm., and in this agi-ees with 
Fischer’s species {cf. Shipley, Willey’s Zool. Res. part iii. p. 351). 

Each ventral hook has an accessory hook of about the same size 
lying close to it, 

20. Thalas.sbma deoamerox, sp. nnv. (Phte T. fig. 5.) 

Lor. Chwaha, Zanzihai*. 

If ah. In rtMTul. 

One specimen, 

Tliis species is cliaraeterised by the presence of four pairs of 
nephridia, which are, however, small in this individual and only 
slightly elongated. Two of them, moderate!}" distant from each 
other, lie behind the setje ; and the other two, inucli closer 
togethei’, in front of the set^. 

The body-wall is extremely thin; internally it is possible to dis¬ 
tinguish ten, fairly broad, but inconspicuous, longitudinal muscles, 
which can also be seen from the outside shining through the skin. 
The anal trees are long, broad and browm at the base, but soon 
tapering and becoming transparent; simple and not dendritic in 
this iudividunL 

KXPhANATiO>? OF PLATR 

Fig, 1. PJii/srnmiioi enscevatim (p.Sl). ft. Papilla fimn the front end of the body. 

h. Papilla from the hinrl end of the body. e. Hook. 

Fig. 2. Fhascolosoma viilgare, vai*. selenhe (p. 31). a. Papilla from the introvert, 
h. Hook. 

Fig. 3. Fha^eohmnm rfJmtnon (p. 32). a. Di«!'4ectio7i showing iutevnal anatomy, 
h. Papilla from the front end of the introvert. 

Fig. 1'. Fhmcolasoma fp. 32). «. Dissection showing intorniil anatomy, 

h. Papillae from introvert. 

Fig. 5. Thajassema dffn7)ifrnn (p. 35), a. Body laid open, to show nephridia, 
muscles, and anal trees, h. Skin from mid-body. 


C, On the Sipunciilids and Ecliiurids collected during the 
Skeat Expedition to the iralav Peninsula. Bj 
W. F, LANCHESTF 4 E, M.A, Assistant Lecturer and De¬ 
monstrator in Zoology in University College, Dundee 

[B^eeived November 1,190i] 

(Plate Il.t) 

This collection, winch Mr. Bhipley kimlly put into my hands 
for determination, cemtaius 12 species of Bipunculids and 1 of 
Echiurids; the latter is a new form, as are also four of the 

^ Communicated by the Sechetauv. 
t For explanation of the Pliite, see p. 41. 
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Bipiuiculkls, I will do no more here than call attention to the 
discovery of an Eastern form (= Physcosom^a gcmdms^ nov.) 
coiTesponding rather closely to the Western Ph, %ml<lonii, and to 
the somewhat curious position of the anus in the new form 
Phascolosoma pyriformis. 


S I P U X C U L I H A. 

I, Genus Sipunculus, 

], SlPUXCULTJS CUMAXEXSIS Kef. 

Selenka, Die Sipimculiden (Bemper’s Reisen, p, 104). 

Xoc. Penang. 

Two specimens of the variety opacits. 

The bodies of these two indi\iduals are much longer, relatively 
to the introvert, than was stated by Selenka, who w rote “ Riissel 
ungefahr ein Drittel der Korperlange ”: here, however, the 
introvert is only one-sixth of the body>length. The measure¬ 
ments for the two specimens are:— 

(ff.) Introvert 43 mm., body 253 mm. 

(5) „ 28 mm,, „ 150 mm. 

Probably this difference is due to the different relative con¬ 
traction of the two parts of the animal in these as opposed to 
Selenka’s specimens. 

2. SiPUXOULUS AUSTRALIS Kef. 

Selenka, tom. cit. p. 90, 

Log. Pulau Bidan, Penang. 

Two specimens. 

In the one specimen dissected the ventral retractors arise horn 
three, instead of four or five, muscle-bands, those three being the 
first to the third on each side of the nerve-cord. 

II. Genus Physcosoma. 

3. Physcosoma scolops Bel, & de Man. 

Selenka, iom. ciL p. 75. 

Log, Pulau Bidan, Penang. 

Numerous individuals. 

In several of these specimens the skin is less transparent, so 
that the longitudinal muscle-bands do not shine thi’ough it; 
giudations may be traced, in others, between this and the typical 
transparent form. 

L Physcosoma niorescens Kef. 

Selenka, tom. oit p. 72, 

Log. Pulau Bidan, Penang, 

Three large, and one yery small, specimens. 



1905.j A>’I> ECHIURIDS OF TUE ** SKEAT EXPEDITION. ST 

0 . Physcosoma lurco Sel. ^ cle Man. 

Selenka, tom, cit, p. 61. 

Loo, Trengganu, 

Numerous examples. 

In the text Selenka .speaks of “ zwei vorderen Hetractoren,” 
but in the figure he shows them as arising in the same transverse 
line; in these specimens the dorsal retractors arise behind the 
ventral in the same longitudinal line, and so from the .same 
muscle-bands, namely the first and second. Moreover, according 
to Selenka’s figure, the four retractors fuse, after a short 
course, to form two retractors, and these two, again after a 
short course, again fuse to form one; here, however, the four 
retractors fuse immediately into one after a short course. 
Further, I may mention that the anus i.s not necessarily con¬ 
spicuous as described by Selenlca. In many cases it is quite 
indistinguishable; in many others it appears as a lather sunken 
cleft-formed opening, and in only a few cases as a round opening 
raised on a high papilla. As in the case of Sip. cunmmnsis^ this 
difference of detail may be explained, without doubt, by the 
differing states of contraction in the various examples, either of 
the animal as a whole or of the anal sphincter or of both. 

6. Physcosoma socium, sp. nov. (Plate II. fig. 1.) 

Loc, Pulau Bidan, Penang. 

Three specimens. 

Introvert nearly half as long as the body and thickly covered, 
especially in front, with flattened dark papilla?, which posteriorly 
become more conical, smaller, lighter in colour, and less densely 
crowded. Those on the extreme hind end of the body are very 
like those on the front of the introvert, but over the bodj^ 
generally they are much more widely scattered, appearing as 
brown spots against the paler background of the semitransparent 
skin. These papillae are formed of numerous concentric plates, 
and very closely resemble those of Fh, psaron Sluiter (v, fig. 1 6). 
There are no hooks on the introvert. The longitudinal muscles 
number 18-21 in the middle of the body, with occasional anasto¬ 
moses ; close to the posterior end there is a distinct convex line 
along which they again anastomose slightly, so that behind this 
line there are relatively fewer muscles, foui* retiuctors fu.s6 
as soon as they meet; the ventral pair arise Just behind the 
middle of the body from muscles 2-6, the dorsal Just in front of 
the middle of the body from the 5th-6th muscles. The contractile 
vessel is 'without diverticula. The intestine has few (about 8-1D) 
spirals; it is held to the posterior end of the body by the spindle- 
muscle and anteriorly by two strands inserted to the left of the 
nerve-cord; the rectum is long and opens near-the base of 
the introvert. The nephridia are attached for two-thirds of their 
length, which is about half that of the body; their anterior halves 
ai*e much swollen and theii' openings lie just behind the level of 
the anus. 
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Exaiaination under the microtscope of the skin of the introvert 
shows that, for about half its length, the papilke a.re similar to 
those on the bod^^ but that anteriorly they giadiially become 
iiaiter, the plates becoming much smaller and losing their con¬ 
centric arrangement, so that the whole appeal’s as a gmnular 
area surrounding tlie oenti’al opening. In the doiml half of this 
anterior region, moreover, they become surrounded by thick 
bands of broAvn pigment which foiin a dense network between 
them and tend to obscure their height, but in the vential half 
the pigment is absent and it is easy to trace tlieir giadual 
fattening (PI. II. fig. 1 c). 

This species is obviously very like Ph. psaron, but there are 
certainly no sjiiiies on the inti’ovevt and the ])apilkB differ in 
certain features. Thus Sluiter sjiys ‘‘ Bonst koinmen im Riissel 
nur dimkle Leisten vor, aber koine gesondei-te Papillen,” which 
hardly agrees with the arrangement found hei’e. Otherwise the 
general anatomy is closely similar, save only that the nephridia 
are half and not thi’ee-([uarteis the length of the body, and 
attached for two-thirds and not one-third of their own length. 
BUiiter's desciiption is luther In-ief aiul he has not figured Ins 
species, but I feel reasonably ceitain that the two forms are 
distinct. 


7. Phvscosoma gaitbexs, sp. nov. (Plate 11. fig. 2.) 

Loc. Pulau Bidau, Penang. 

Three specimens. 

This foim would appear to be the Eastern representative of the 
Western Fk, %oeldom\ Bhip]e 3 ^ In all general features it closely 
resembles tbe latter, hut in regard to the papilke of the body it is 
distinctly different; tliese consist, in Bhipley’s species, of a 
number of brown horny plates with pigment in between, while in 
the present species tliey consist of two rings of small transparent 
plates round the central opening, then a ring of about six large 
brown plates, and then another more or less complete ring of 
slightly smaller irregular brown plates, pigment granules being 
absent (fig, 2). The actual resemblances between the two forms 
are the relative shortness of the introvert and absence of hooks, 
the brown papihfe especially croweded on tbe introvert, the 
presence of only two retractors, and the diverticula, on the con¬ 
tractile vessel. The differences, except as regards the body- 
papillae, are slight and obviously only clifierenccs of degree, and I 
give them in tabular form :—> 


Fh. iveldo7iiin 

hougitudinal mugcles 10-12, splitting 
into two in the middle of the hodj, and 
fnaing at hind end. 

Opening of nephridia a little behind 
anns, 

Ketraetors arise at a level between the 
anterior two.thnds and the posterior 
ane-thu’d of the bodjv 


Fh, gaudsm. 

Muscles 14, splitting in the middle of 
the body, but into more than two, so that 
posteriorly there are as many as 34; not 
fusing at hind end. 

Opening of nephridia at anus level, 

Ketraetors arise at the level of the 
middle of the body. 
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IIL Genus Phascolosoma. 

8. Phascolosoma pyriformis, sp. nov. (Plate 13, fig, 3.) 

Loq, Piilau Bidan, Ponaiig. 

NimierAOus specimens. 

The ex|)aiided animal is p}U‘iform in shape, the introvert being 
considerably shorter than the body. The skin is thickj without 
papiUjB when seen under the lens; in most of* these specimeirs 
the colour is a dirty-white with a slight tinge of veiy pale green 
which may be due to the reagent. Some, however, are distinctly 
reddish-brown (f. c., a liglitisli copper), and in nearly all it is 
noticeable that the skin is covered with splashes of white, wdiich 
just behind the tentacles are aggregated into a broad white 
ring. 

Internally the most peculiar character is tliat both anus and 
nephridia open on tlie introvert, the anus halfway between its 
base and the tentacles, the nephridia Just in front of its base 
(i’. fig. 3ff). The muscle-layers are continuous, and there are 
two broad and short retiaetors wdiieh arise wdthin the middle 
third of the body and fuse directly they meet. The cesophagus, 
covered by a contractile vessel wdth numerous black-tippe l 
diverticula, extends to the extreme hind end of the body (at 
which point the contractile vessel ceases), and then bends sharply 
forward doi'sal to the intestine to enter the latter at the anterior 
end of the body ; in its anterior half this part of the cesophagus 
is held in place by three small muscles wdiich converge to be 
inserted fairly close together in the mid-dorsal line. The in¬ 
testine is much coiled and opens at the anus by means of a rather 
short rectum; it is not held down to the hind end of the body, 
but is attached in front by means of the spindle muscle. The 
nephridia are about a quarter of the body-length, hardly pig¬ 
mented, their anterior portion sw’ollen. 

The papillate bodies consist of (a) a low cmcular papilla, with a 
wide central openmg, on the external body-wall, {b) of tlie 
glandular portion, lying rather deep down below the cutis and 
epidermis, and (c) of a fairly long, more or less straight duct, 
leading to the external openmg figs. 3 3 e). 

lY. Genus CLOEosiPnox. 

9. Oloeosiphox ASPERUiELUM Quatrefiiges. 

Belenka, tom, cit. p. 126. 

Loc, Pulaii Bidan, Penang. 

One specimen, 

Y, Genus Aspibosiphox* 

10. Aspidosiphox steexstrupii Diesing* 

Belenka. tom, cit, p. 116. 

Loc, Pulau Bidan, Penang. 

One spe<‘imen. 
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11. Aspibosiphox elegaxs Chain, ife Eysenli. 

Selenkn, torn, cit, p. 124. 

Loc, Pulaii Biflan, Penang. 

Fifteen small s]>ecimens. 

12. Aspieosiphon ixsularis, sp. nov. (Plate II, fig. 4.) 

Loc, Pulau Bidan, Penang, 

Two damaged specimens. 

The longitudinal muscles are split into bundles which anasto¬ 
mose rather freely ; they appear stronger behind the level of the 
retractors, where they number about 22, but in front of this level 
the transverse hands appear more prominent and the longitudinal 
muscles number only 15. The retractor muscles are four in 
number, and take their origin a little behind the middle of the 
body, the ventrals arising from longitudinal muscles 2-6, the 
dorsals fi-om 5-6 only, a very little distance in front of the ven¬ 
trals ; the pairs unite very quickly, but the united pairs do not 
join till moderately close to the tentacles. The nephridia are 
long, extending from their opening, at the same level as the anus, 
close to the base of the inti'overt, to some little distance behiml 
the retractors; they are bi*owia in colour, and attached only in 
their front portion, which is slightly swollen. A well-marked 
spindle-muscle holds the intestine down to the hind end of the 
body, which, in the specimen figured, is invaginated for a little 
distance. 

Externally the body is a dirty-white and dotted with small 
brown papillae, which in the mid^e of the body are only visible 
under the lens, but which increase in size towards the hind end. 
The anal shield is circular, and formed of crowded, laage, brown 
papnise. The introvert is less than half the length of the body; 
in front it carnes a fe-w rows of hooks (fig. 4 6), and behind 
rather large papillae, each of which terminates in a dense, alniost 
tooth-like structure (fig. 4 c). Along the dorsal line the papillje 
are enclosed by a dense brown pigment. 

Echixjjiijda. 

TI. G enus ThaeassemA. 

13. Thalassema sabixum, sp. nov. (Plate II. fig. 5.) 

Zoc. Tale Bab, Bingora. ^"In channel at top of brackisli 
part.” Five specimens. 

The cliaracteiistic features of this species are as follows :— 

fif.. The proboscis is shoit; as compared with the body; 

K There are two pairs of nephridia with spiral openings ; 

, c. The muscle-sheath is continuous; 
d* The anal trees aa'e short; 

which conjttnetiop, of charactei’s at once separates it from the 
other membei^ of the gmm: The animal is small, measuring in 
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one instance 10 mm., of wliicli tlie proboscis forms only tlie fiftli 
pai*t, i. 6. 2 mm. The ventml hooks lie close up behind the 
proboscis. The skin is mther thin, and only partially ti*ansparent 
so far as concerns most of the internal organs, but the nerve-cord 
is clearly visible from the outside. The structure of the papillate 
bodies is shown in fig. 5. 

EXPLANATION OF PLATE II. 

Fig. 1. J?7i}/scosot)ia $oeium (p. S7). Dissection showing intH'nal anaronir. 

I, Papilla from mid-body. c. Shin of introvert, showing g-rndmil flat¬ 
tening of the papilhe. 

Fig, 2. Thyscosoma yatidens (p 38). Papilla from the hind end of the body. 

Fig. 3. Fhaseolosoma 2 }yi‘{farin}S (p. 39). a. Dissection showing internal anatomy. 

h. Papilla fiom the front end of the body, surface viev\. e. The same lu 
section. 

Fig. L Aspidoaiphon insularis (p. 40). a. Dissection showing internal anatomy. 

b. Hooks. <?. Papilla from the base of the introvert. 

Fig. 5. Thalassema sahimvm (p. 40). Skin from the front of the body. 


7. On the Oral and Pharyngeal Denticles o£ Elasinohraiich 
Fishes'^. By A. D. Ihms, B.Sc. (Lond.), Zoological 
Laboratory, University o£ Birniingbam. 

[Received November 1,1904.] 

(Plate 

It is well known tbat in the Elasmobranch Fishes true teeth are 
carried only in relation with the palato-quadrate and mandibular 
cai’tiiages. Minute denticles, however, may be present in greater 
or less abundance in many parts of the fining of both the oral 
and pharyngeal cavities, Yery little has been written with regard 
to these structures, and, although reference is made to them by 
Hertwig, Popta, and others, the only general descrijition of them 
is that recently published by SteinhardJ. 

I have been led to devote some attention to them as the outcome 
of an account which I have recently given of the structime of the 
gili-rakers of the Ganoid Fish Folyodon spaikula §. In that 
paper I suggested that the gill-rakers of Folyodon may perhaps 
he regarded as scales (or denticles) wrhich have migiated from the 
exterior of the body on to the branchial arches, and have there 
become greatly modified into long setiform structures. In order 
further to test the ppssibilitj^ of this suggestion, I have examined 
examples of species belonging to a considerable number of genera 
of Elasmobranchs for the purpose of ascertaining whether denticles 
of any description are present on the branchial arches in those 
Fishes. Given the presence of denticles on the branchial arches 
in such forms, it would not be difilcult to conceive that the type of 

^ Communicated by Prof. T, W. Bbiboe, F.H,S., P.Z.S. 
t For explanation of the Plate, see p. 49. 
t Archiv fiir Naturgesch. Ixix. Bd. i. 1903, pp, l-ie, Taf. i. & n. 

§ Proe. Zool Soc. 1^4, voL ii. pp. 22-35, pi, ii. 
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gill-ra,ker met with in Folyodon and Cetorhinm might have been 
derived from them thi*ongh their spinous porbions becoming greatly 
elongated. As the result of this exaininabion, I hare foimcl that 
denticles are of very frequent occurrence both on the branchial 
arches and on the mucous membrane lining the mouth and 
pharynx in these Fishes. A brief account of the observations 
which I have made on tliese structures is embodied in the present 
article. I am indebted to Prof. T. \Y. Bridge, F.R.S., for helpful 
criticism and for his kindness in placing at my disposal a number 
of examples of various fishes. To Mr. U, A. Boulenger, F.E.S., I 
also owe a debt of gratitude for allowing me to examine specimens 
of several genera of Elasmobranchs in tlie Collection of the British 
Museum. My investigation of this subject was commenced about 
the time when 8teinhard’s paper was published, and I did not 
become a^V!ire of tlie latter until my'work was nearing completion. 
‘When I came to read his paper, 1 found that I had conducted my 
studies on siiniiar lines and, luoreoA'er, that about half the species 
examined by me had already been investigated ])y him. As the 
result of this coincidence, I found it necessaiy to curtail the 
present paper considerably below its original dimensions, and, in 
its emended form, I offer it as a small additional contribution to 
a knowledge of these denticles. 

In Ins paper Steinhard refers to the oral and pharyngeal 
denticles as “ Schleimha.utschuppen,” or ‘‘ mucous membrane 
scales,” and he desscribes their form, aiTaugement, and distribution 
in a number of cases. The first part of his description treats of 
their occurrence among the Selachohlei, and the following species 
of the latter vrere examined by him:— Heptanchiis cinereus, 
■Mmtelm vulgaris, Carcharias glcmcibs, Pristinms melanostomus, 
F, sp., Aemiihias vulgaris, Ceniroplwrus sp., Scylliiim Imrgeri, 
S, camcula, Galeorhinns japouiciis ?, Spiuax niger, and tSquaima 
vulgaris. He points out that from among these twelve species 
nine out of them possessed “ Schleimhautschuppen.” In some 
forms {Heptamhns, 2Imtelus, Carcharias) the whole of tlie mucous 
membrane lining the mouth and pharynx dowia to the commence¬ 
ment of the cBsopliagiis is elasely covered with them. In others 
{Acanthias^ Frlstinrus sp.) they invest the mucous membrane of 
the branch ial arches, hut them distribution over tlie rest of the 
mouth and pharynx is more restncted. In Frist!aras mehaio* 
stomas, Ceairophorns sp., and ScglUam hargeri denticles "were 
only present over tlie mucous membrane coveiing tlie branchial 
arches, wdiile in Squatina they are confined to the lining of the 
oral cavity. The second part of the paper deals witli Qaleorkmm 
canis and the Batoidei. In the farmer, he describes the whole of 
the oral and pharyngeal cavities, together with the branchial 
arches, as being completely covered with denticles winch extent! 
as far hack as the commencement of the oesophagus, A similar 
condition was met with in Fristis perotetti, which he considers in 
this respect to be the most primitive of tliei Batoidei. The otber 
members of the gtoup w'hich he examined were Rhjnchohaik 
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djeddensls, Itaja clavaia, Torpedo mcirmorata, and Trygou sephea, 
together with Chimcera monstrosa. The paper is accompanied hy 
linmerous figures w’hich show the varied forms assumed by these 
denticles. Those of Hepianclius in nowuse diJTer in their form 
fi'om the plaeoid scales of the .skin in tliat genus. Those of 
Mustelus and Fristk are regarded as being intermediate in form 
between the teeth of the re.spective species on the one hand and 
the piacoid scales on the other. In other genera their resemblance 
to the piacoid scales becomes moie remote. The author briefly 
refers to the function of these structures, and suggests tliat they 
may serve in grinding up the food. For that purpose a slight 
side rubbing-movement of the Jaws and gill-apparatus might 
suffice. By means of such a motion the scaly mucous membrane 
■would act like two rough surfaces. Mention is also made of the 
difficulty to account foi* the j^^esence of such structures over an 
area like the pharynx, Tvhich is of hypoblastic origin. He shares 
the view of Hertwig that their presence in that region is more 
likely due to a migration of the ectoderm rather than to the 
piossibility of the hypoblast having acquiied a scale-forming 
capacity. 

My observations on the presence and clistiibution of oral and 
pharyngeal denticles have been made on specimens belonging to 
eighteen genera of Ehateinobraiichs, 

A. Belachuidei 
Fam. Oarchariib.'E. 

1 . Carcuarias glaucus llond.—In an individual which measured 
39 cm, in length, denticles w’ere present over the floor of the oral 
cavity and along the pliaryngeai margins of the branchial ai'ches, 
Bteinhard remarks that in an example of tliis species which he 
studied, measuring 46 cm. long, the -whole of the ca’^dty of the 
mouth and plmrptx, together with the branchial arches, w’ere 
eovei'ed with denticles wiiicli extended us far back as tiie com¬ 
mencement of the cesophagus. 

2. C. LATicJAUDUS Mlilh Heule.—An examination of four 
specimens of this species, varying in length from 18-42 cm., 
show^ed that the oial cavity w'as closely covered with minute 
denticles, which extended backwards to about the level of the first 
gill-clift. In the region of the phaiynx they wrere found only 
along the inner or concave margins of the bianchial arches. In 
a fifth example of this fihh, 26 cm. long, no denticles w^re to be 
detected except a few along the branchial arches, 

3. Spiiyrxa (Zyg^exa) malleus Eisso.—In this species the whole 
of the lining of the oral and pharyngeal cavities, as far back as 
the enti'ance into the oesophagus, was co\'ered with a complete 

^ In this classification I have followed Uuuthcr, Brit. Mus. Cat. Fidics. vol. viii. 
1870. 
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paveinent of denticles very closely packed together. A similar 
investment covered the branchial arches up to the bases of the 
gill-filaments. The specimen examined measured 56 cm, in length. 

4. Mustelus ljsvis Bond.—In an example measuring 150 cm, 
long the distribution of denticles over the mouth and pharynx 
was similar to tluit in Sphyrna, It will be seen on referring 
to PI. Ill, fig. 1, that the denticles of this species are rhouihoidal 
in shape with rounded angles, and each has a well-defined basal 
plate. They are very closely packed together, so that each partially 
overlaps two or more of its fellows immediately behind. Their 
basal plates are also seen to closely inter digitate with one another. 

5. Galeus (Galeorhinus) canis Eond.-—Denticles in this 
species have a distribution identical with that found in Bphyma 
and Mustelus. In PI. III. fig. 2 is represented a strip of the 
mucous membrane of the pharynx with the denticles in situ. It 
will be observed tliat they are closely and regularly aiianged 
together, but no imbrication takes place as in Micstehis, The fish 
examined measured 155 cm. in length. 

Pam. Lamnib.e, 

6. Lamxa (OxYRniXA) corxtjbica Gmelin.—In a specimen 
measm-ing 79 cm. in length the denticles had a distiibution 
identical with that found in the thi-ee preceding genera, 

Pam. Kotibakid^. 

7. Notibaxus (Heptaxgiius) gineretts Gmelin.—In an example 
of this species measuiing 65 cm, in length denticles were found to 
be generally distributed over the lining of the mouth and pharynx, 
and also to extend over the pharyngeal edges of the branchial 
arches. They were absent, however, from the anterior and 
posterior faces of the latter. In form they are characteristically 
tricuspid, as is represented in PI, III. fig, 3, and are identical 
iu all respects with the placoid scales of the skin, 

Pam. ScyLLiiD^, 

8. Sgvllium CANICULA L. —After an examination of a number 
of examples of this fish, which were used for class demonstrations, 
no denticles were to be detected over any part of the lining of 
the mouth oi' phaiynx, 

9. CHiLoscvLLiirM ixBicuM Gmeliu.—In a specimen 34 cm. long 
denticles were found scattered somewhat irregularly over the 
lining of the mouth and pharynx, but they did not extend on to 
the branchial arches, 

10. pRisTiUEUS MELANOSTOMUS (Rafiiiesque) BJainv.—In a very 
young individual, 14 cm, in length, oral and pharyngeal dcntzeies 
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were entirely absent. In two mucli larger specimens (47 cm. and 
58 cm. long respectively), studied by Bteinharcl, denticles were 
found to be present on the mucous membrane investing the 
gill-arcbes. 

Fam. Heterosoktid^. 

11. Heteeodoxtus (Cestkacion) PHILIPPI (BL).—In a museum 
specimen, measuring 60 cm. in length, coarse denticles were pre¬ 
sent on the roof and door of the mouth and pharynx, but as the 
specimen was not available for dissecting purposes I was unable 
to determine the precise limits of their distribution. 

Fam. SPIXACID.E, 

12. Oextrixa salviaxi Risso.—In an example 23 cm. long oral 
and pharyngeal denticles were found to be entirely wanting. 

13. Aca^^thias vulgaris Risso.—An examination of several 
specimens of this fish, whose length averaged about 60 cm., slioweil 
that denticles were present over the fioor of the mouth and pharynx, 
and extended from the latter on to the mucous membrane covering 
the branchial arches, where they extended as far as the bases of 
the gill-filaments and even over the gill-rakers also. In a young 
fish, 26 cm. long, the denticles had not yet appeared above the 
surface of the mucous membrane, with the exception of a small 
patch over the region of the basi-branchial cartilage. A portion 
of the mucous membrane, from the floor of the phaiynx of this 
species, containing denticles, is represented in PL III. fig. 4. 

Fam. Rhixid.e. 

14. Ehixa squatixa L.—In an example of this species measuring 
80 cm. long denticles were found sparsely scattered in an iri’egular 
manner over the roof and fioor of the oral cavity, and they 
extended also on to the pharyngeal margins of the hyoidean and fii*st 
branchial arches. The denticles of this species are very remarkable 
in their form icicle PI. III. fig. 5). Eacn consists of a large basal 
plate, irx‘egular in its outline, and in its centre is a boss-like pro¬ 
tuberance which has its surface intersected by several blade-like 
ridges. The protuberance appears to be the last remnant of the 
spinous portion of the denticle which attains its full development 
in the pkcoid scales of the skin. 

Steinhard deals with this species in considerable detail, and he 
regards the denticles as being placoid scales which have not reached 
their full development owing to aninsutSeient supply of lime salts. 

B. Batoidet. 

Fam. BHiKOBAriDuE. 

15. Ehikobatus probuctus Girard.—In this species, closely 
arranged denticles completely invest the lining of the mouth and 
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pliaiynx nml extend biK:!v\var«]s to tlie jiinctifoi of the latter 
with the (Bsoplutgus. No denticles, liowevev, extend on to the 
])mnchial arclies, and the junction of the mucous membrane 
covering the latter witli Hint of the plnirynx is clearly defined, as 
the denticle-covered area ceases very abruptly. As the specimen 
exa-mined measured only 27 cm. in length, this condition is pro¬ 
bably owing to tlie denticles not liaving yet attained tlieir full 
develop] ueiit. 

Fam. ToafEDTXiD.F. 

16. Torpedo ocellata Eudolphi.—Tn two examples of this 
species, eaeli of whicli measured a little over 80 cm. long, no 
denticles were to he detectetl over any part of the lining of tlie 
inr)at]i or pharynx. 

Fain. Rajjb.f. 

17. llA.TA CiiAVATA L.—III a, yoiuig s]>eciinen, 80 cm. long, very 
minute dentk*ie.s were found irregularly distributed over tlie 
mucous membrane of tlie branchial arclies and the adjacent 
portions of the roof and floor of the pharynx. The denticles 
are spine-like in form and have relatively large basal plates* 
Vkk PI. III. fig. 6. 


Fam. Tryoontd.^i. 

18. Tryoox walga MiilL <fe Henle. — Oral and pharyngeil 
denticles were totally absent in an example of this species 
measuring 47 cm. long. 


Fam. ]\tyLIOBATID/E. 

19. hfvTiionATTS AQUiiiA L.-“In a specimen 40 cm. long oral 
and pliaryugeal dmiticles weie likewise totally absent. 

(J. II O Ti O C K P IJ A L A. 

20, OniM.ERA MoxsTRosA L.—III two examples of ibis fisli, one 
of which mefisuro'l about 60 cm. to the tip of the tail, no traces 
of denticles were to bo detected in a.ny part of the nioutli or 
pharynx. 

To this list may bo added two sjiecdes, examples of neither of 
which have been examined by Steiidiard nor by myself, viz .:— 
Alopkis vnlpeB (Fam. Laniuid?e) and McMnorMnm spinosi/s (Fam. 
Spinaeida*). Dr. Popta^ in a recent paper entitled Les Appen¬ 
dices des Aits Branchianx des Pois.sons,’^ whicli deals with the gill- 
rakers and p]laryngeal armature of Teleostoines, has some remarkvS 
on these two Elasmobranchs. With regard to Alapeoias he 
says:—Los arcs n’ont pas d’appendices et, il ii’y a pas des dents 
pliaijngiales, mats les hordes largos et la partie superieure de la 

^ Aiuj. Sci Nttt., Xook t xii. 1000, 139-216* ‘ . 



largetir des arcs, la place des dents pliaryng’.ales inferieiires et 
partiellement la place des dents pharx’ngiales snperiemes soiit 
couTertes de tres petites ecaiiles rudes et poiiitiies, la point e 
dirigee en arriere.” On Eckinorhiaus he remarks, ‘‘Appendices'*" 
deux cotes 1®*^, 2^, 3®, 4® et cote exterieiir 5® arc, longs sans dents, 

long 6 mm,”. ‘‘ Pas de dents pharjngiaies inferieures k 

voir. Pas de dents pliaryngiales superieures a voir.” 

In his account of the primitive Shark Chkmjjdoselachvs a,i- 
guineus^ Garman"t mentions that both the month and throat 
of that iisli are coveied with scales \vhich are largest on the inner 
eilges of fche gills. 

It will be noted from the foregoing account that the presence 
of denticles in the lining of the mouth and pharynx is of very 
^\-ide distribution among the Eiasmobranchii. Out of the nine¬ 
teen species which I have examined, only five were found to he 
totally devoid of them. If there be added to these the species 
examined by Steiniiard and Popta we have a total, with CMamydo- 
selachm^ of thirty-two species, out of which only nine (or about 
28 ®/'„) have no denticles whatever. 

The facts and conclusions that are to he gleaned from a study 
of these denticles may be summarised as follows :— 

1. In cinerevs^ Chlamydoselachus muf^iiiieus, J/?/?- 

UJus Icevis, Galeus canis, Spliifrna malleus, Lamna cormhica. and 
(probably) prodifctHs^dentidies are uniformly clLstri])uterI 
over the whole of the mucous memhi'aiie of the mouth, pharynx, 
and branchial arches, and extend backwaids to the commencement 
of the oesophagus. Since this condition is met with in such gene¬ 
ralised types as the two fii‘st named genera, there is good reason 
to believe that it lepresents the piimitive method of distribution 
which has been inherited by them from the ancestral foims of 
existing Elasmobranclis. It seems probable that the variations 
in the distribution of the denticles which are met with in other 
species have been deri^'ed from this condition tliiough their 
becoming restricted to certain areas only. The first and simplest 
modification is exhibited in Acanthlas vulgar In this species 
the denticles are wanting from the roof of the mouth and pharptx. 
In Alopecias vulpes these structures are absent from both the 
roof and floor of the month and pharynx, and hence they are 
I'estricted to the pharyngeal margins of the branchial arches. In 
Ehma squatina they have cejised to be develoj)ed in tlie pharynx 
except on the mucous membrnne covering the hyoid and first 
branchial arches. They are retained, however, over a considerable 
area on both the roof and floor of the oral cavity. In J^eylUmi 
canimla, EcMnorhhms spinosus, Myllohaiis aquila, Torpedo ocel- 
lata, and Trygon walga denticles have become lost altogether. 

2. In all eases ^vhere I have examined the denticles miero- 
seopieall}'. theii* structure and fonn proved that they were uu- 

* X e, gill-vakers, 

t Bull. Mus, Comp. Zoid. Harvard Cull, vol, di, JTo. 1,1885, p.\ pi. v, , 
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doiibteclly pla.coid srales. I have omitteil to give an account of 
their charactei’s in the vavions species since they are described in 
detail for many forms by Steinhard, and I need only add that my 
own observations are in entire accordance with his results. 

3. The facts which I have been able to make out lend but little 
support to the possibility of these structures performing any 
definite function. There appears to be no relation between the 
extent of tlie development and distribution of the denticles and 
the nature of the food of the various species in which they are 
found. For instance, in both GaJens caiiis and liustelus Icevis 
the denticles are distributed over an exactly similar area, and 
there is but a small difference in the form of the individual 
denticles in the two cn.ses. Kevertheless, Gtileiis preys on other 
fish, and has its teeth modified for tliat purpose, while in Mustehis 
the teeth are pavementdike, and are used for crushing the shell¬ 
fish (fee. on wdiich it feeds. 

The spinous portions of the denticles were found in all cases 
to be directed towards the caudal extremity of the fish, and this 
renders it possible that the denticles may perhaps ser\'e to 
roughen the mouth and, by this means, assist in the swallowing 
of the food. Tbei'e is also the suggestion make by Steinhard, 
that they may serve to some extent in giunding up the food, 
but it is difficult to conceive that they could be of much utility 
in this direction, for in not a a few cases the denticles ai^e so 
small as to only produce a barely perceptible roughness to the 
touch. 

It is possible that the denticles may subserve one or both of 
these functions, although their value in these respects must be 
very slight. A more probable view, and one more in accordance 
with their variable distribution and the absence of any obvious 
correlation between the nature of the food and the presence, 
absence, or degree of development of the denticles, is that these 
structures are vestigial organs. It is well known how tenaciously 
vestigial structures pei'sist, even when they do not subserve any 
conceivable function, so long ,as theii* retention is harmless to 
the organism. In tlie case of the denticles, their persislence 
would not involve any serious tax on nutrition during their 
development, nor be detrimental in any other way, and under 
such circumstances, once they had been evolved for any special 
purpose, the tendency of heredity might be sufficient to secure 
their retention, even though their piimitive physiological value 
had become lost. The fact that the denticles a,i*e I'elatively late 
in developing argues strongly in favour of their being vestigial 
organs. Thus in an Acemihim vnhjaris 26 cm. long, although 
the teeth and dermal denticles were present, oi*al and pharyngeal 
denticles had only commenced to develop over a very limited area. 
In a CaTckamis glmicm 39 cm.,long these denticles had not yet 
attained their full development; and in a Prietiurm melmio- 
stonus 14 cm. long no indications of them were to be detected. 

Unfort^ately -we know nothing concerning the habits of the 
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ancestral Vertebrates or for what particnJar iiio-Ie of feeduio the 
structure of their mouth was adapted. It is highly probable 
that some light might be thrown on the primitive use of the oral 
denticles, if one knew" the precise nature and disposition of the 
skeletal structures which bounded the oral cavity in the primitive 
Vertebrates before the anterior branchial arches ceased to be 
purely gill-bearing* and had acquired the special characters of jaw*s, 
as seen in the most primitive of existing Gnathostoinata. In the 
primitive Vertebi-ata it is possible that the seizure, iiolding, or 
perhaps even the crushing of the food ninj-" have been effected 
by the movements of the ventral portions of the arches tow*ards 
the roof of the oral cavity, after the fashion of the liypopharyn- 
geal teeth in connection wuth the hinder branchial arches iii many 
Teleosts. If there be any tiuth in this suggestion, it w’ill not be 
difficult to appreciate the physiological value of an extensive 
distribution of denticles over the greater part of the oral and 
pharyngeal mucous membi'ane in the primitive Vertebiates. 
With the evolution of special jaw*s at a later period, the functional 
denticles would naturally tend to become restricted to them and 
constitute ordinary teeth, leaving, however, the residue of th.e 
stomodeal invasion of dermal denticles to become pharyngeal teeth, 
or gill-rakers, or to remain as vestigial .structures, or to vanish 
altogether. 


EXPLANATION OF PLATE III. 

Tlie {ij;'ui’es are all magniiicd aliout 80 times luxl are from preparations examinwl 
ill j^lyceniie, which, in the cu'^c of 1-4, rendered them Midimciitly transpaicnt 
for the internal structure of the denticles to he «een. 

The spi.ious portions of the denticles are directeil towards the caudal c\tivniily nf 
tin? iish. 

JRefi:t*ence LHfcrn, 

basal plate; =dentine fnhuli; la.a/.—niueoiis meuihnuu*; 
—pulp-cavity. 

Fi}^. 1. A piece of the lining from the door of the oral cavity of Mnstehis 
(p. 41), .showins the ^ery closely arranged denticles. 

Fig. 1 cT. A single denticle from the same, viewed laterally.^ 

Fig. 2, A strip of the mucous membrane from the floor of the xiharyiiv <,4‘ Gahv^ 
cants (p. 44). The denticles are seen to have a regular and orderly arraiige- 
mrar, but are not so closely difeposed together as in Jliistehfs, 

Fig. 2 ar. A single denticle of Galens, viewed laterally. 

Fig. 3. A portion of the niucons membrane lining the floor of the pharynx of 
JS'otidamis cinecens (p. 44). 

Fig, 4, A portion of the mucous membrane from the pharynvof Acanthias vul^arh 
(p. 45), taken from where the last two branchial arches join the floor of tliJ 
same. 

Fig. 5. A piece of the lining of the roof of the oral cavity of Wiim s^mtim (p. 45). 
Fig. orjf. A single denticle fi ‘0111 the same, viewed laterally. 

Fig. 6. A strip of the mucous memhrane lining the roof of the phai’ynx of Itam 
elamta (p. 46), taken from near the last two branchial arches. In this 
species and in Blthia the denticles have lost their regular arrangement and 
are scattered over the mucous membi-ane as if at niiidotn. 


Pfioo. Zooi*. Soo*—1905, Yol, I, Ko. lY, 
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8. Note on some recently diseoverecl Remains of tlie Mnsk- 
Ox {Ovihos mosrhatns Ziiunierrnann, sp.) from tlie 
Pleistocene Beds of Roiithern England. By P, W, 
Andrews, D.Se., F.Z.S. (British Miiseiim, Natural 
History). 

[Received January 9,1905.] 

(Text figures 13 ife 14.) 

Since 1855, the date of the discovery by Lord Avebury and the 
Bev. Charles Kingsley of a skull of the Musk-Ox in the low-le^'el 
gravels of the Thames at Maidenhead, only some half-a-doxen 
instances of the occuri'ence of remains of this animal in Britain 
have been recorded. Details of these finds are gi\en by Prof. 
Boyd Dawkins in the Memoir on the Pleistocene Mammals of 
Britain, Pt, V., published by the Pal aeon togrn,phi cal Society 
Ptemains of this animal being so rare, no apology will be needed 
for drawing attention to two recent discoveries of further evidence 
of its former existence in this country. The first of these was 
made in 1902 by the Bev. B. Hale Woi'tham, who found in the 
Brick Earths of the Thames at Plumstead an axis vertebra, part 
of a right femur, and the shaft of a radius, which were presented 
to the British Museum, where they were determined by Dr. 
A. Smith Woodward as belonging to this species. 

The axis (text-fig. 13) has been compared with that of a la,rge 


Text-fig. 13. 



Axis vertebra of Musk Ox, from Brick-eai-ths of the Thames at Plumstead. 


male Musk-Ox from North America, and has been found to differ 
from it in size and in some details of sti'ucture. It is considerably 


* Mon, P(il®out. Soc. 1872. 
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larger and more massively coiistructed, tiic neural ^^phie especially 
being much thicker. The posterior part of the pedicle of the arch 
is perforated by a channel which opens anteriorly into the groove 
for the second spinal nerve, and posteriorly on the hinder face of 
the base of the trans’i erae process, Thi^ latter opening is present in 
the I’ecent vertebra, but the passage from it seems to lead into the 
substance of the bone of the centrum. The posterior zygapophyses 
are considerably more massive in tlie fossil. The dimensions of 
the recent and fossil axes are as follows :— 


Fossil IxecrnU 


cm. cm. 

^Vidth of anterior face of centrum . 11-8 1 l*i) 

Height .. „ „ . 0*4 4d) 

Length from tip of odontoid to middle 

of posterior face of centrum... T’o <y4 

Width of posterior face of centrum. 7*0 0**2 

Height „ . 5*8 4*9 

Length of ventral surface of centrum ... 6*2 5'4 


A portion of a left ulna from Plumstead consists of the shaft 
onl}?-. As in the ease of the axis, this bone is larger and stouter 
than that of the recent animal, with which it was compared as far 
as its incomplete condition allowed. It was probably three or four 
centimetres longer: the least width and circumference of the 
shaft are 4*5 cm. and 12*3 cm. respectively, as compared with 4 cm, 
and 10*8 cm. in the recent bone. Professor Boyd Dawkins gives 
the circumference of a radius measured by him as 4*4 in. (approxi* 
mately 11 cm.). 

An imperfect femur, also wanting the extremities, was foxuid in 
the same place. It seems to have been longer and at the same 
time more slender "than in the recent animal. Its length from the 
tip of the lesser trochanter to the middle of the supra-condylar 
fossa is 18 cm.; the width and circumference of the shaft are ^*1 
and 11 cm. respectively. In the recent animal these measurements 
taken at corresponding points are :—length 17*3, width 3*4, 
circumference 11*7 cm* 

The most recent find of Musk-Ox remains consists of an in¬ 
complete skull of an old bull (text-fig. 14, p. 52): this specimen, 
which is much rolled and water-worn, was discovered by Mr., Win. 
T. Bennie near the base of a bed of giavel about eleven feet thick, 
nexr Prampton-oii-Severn, about five miles from Stonehouse, 
Gloucestershire. Both this specimen and a humerus of Bos pri- 
migenim from a few feet above it have been presented to the 
British Museum by the finder. 

The skull has lost the whole of the facial region in front of the 
orbits above and the cribriform plate below. Sforeover, nearly all 
the prominent points are grently abraded: thus the ends of the 
horns, the occipital condyles, and the mastoid region together 
with the paroeeipital processes are wanting. The obliteration 

, 4 ^ 
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of moat i\i tl\o autnrea n.n<l the lai'ge aizo of the honiva inrlicai,e 
tiiat tiui ainnial was an ohl male. Tlie hasioceipital shows tlio 


Toxt-iig. 14. 



f 



Two. views of skull of Afusk-Ox, from near base of bet] <^f gravel at 
' ' Frampton-ou-Seveva, Gloacestersbire. 
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cliaracteristic quiiclrnte form : both the anterior and posterior 
muscular prominences ai-e almost completely worn awa}', and ju^t 
the base of the fused pterygoid plate remains as a rounded ridge. 
Tiie tympanic is wanting, a circumstance whkdi, together with the 
abi'asion of the paroccipitai and other pi*ominences, gives the skull 
a very peculiar appearance, dihering much from the recent type: 
but comparison of the foramina and othei* features not affected 
shows that in fact scarcely any difierenee exists. 

The occipital surface is quadrate owing to the removal of the 
ventro-latei'al region. The base of the horn-cores and the roof of 
the skull between them are much less laised fibove the lambdoidal 
* crest Than in the recent skull, and the same is the case with the 
specimen from ^laidenhead. On the other liaiid, the skull from 
Crayford described by Professor Boyd Dawkins is more like the 
recent form, so that perhaps this peculiarity is merely due to 
difference of age or to iiidi\ndual variation. The cranial portion 
of the horn-coi‘e is more concave from side to side and longer from 
before backwards than in the specimen from Maidenhead. 

The dimensions of the skull here referred to are given (in centi¬ 
metres) in column A; those of the Orayfoid specimen (where 
possible) in B, of the Maidenhead skull in 0, and of that of a 
recent adult bull in D. 



A. 

K. 

C. 

D. 

<irti£»test width of occipital surface.| 

13'‘2 1 


20 app. 

17-5 

Height from torameu magnum to top of| 
lambdoidal crest .I 

8-2 i 


9-0 

9*2 

Heig:ht from foramen maguum to roof of 
skull. 

i 

10-2 1 

14-7 

il-o 

13*3 

Least width of skull behind orbits. 

i 15’o I 


i 15 ilpp. ^ 

12*5 

Length of base of horn-coves ... 

is-s 1 

22-8 1 

1 17*4 

20 app. 

Distance between bases of horn-cores. 

1-0 1 

1*5 ’ 

! 1-5 

i*a 

Width of foramen m asm urn. .. . 

3-0 , 

3‘S 


3*0 

Height of foramen magnum ... .. 

27 ; 


j ... 

2*8 

( 


!_; _i 


Although careful examination of the specimens above refei*red 
to supplies no reason for supposing that the IVIusk-Ox of Pleis¬ 
tocene Britain differed specifically from the existing animal, it 
may be suggested that it was somewhat more heavily built, and 
perhaps, on the average, rather larger. These differences are 
probably the natural result of living in a less rigorous climate and 
with more abundant food than the recent form, conditions that 
may be fairly inferred from the fact that the fossil remains are 
from deposits which contain an abundant mammalian fauna, 
including such large herbivores as Bos primigeiuim and Bison 
prise us. 
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l)c‘-(‘n[)lioii^? ol' Tlin'C innv >S[»ucies of Birds oWainml 
(luring tlie recent. Ex|)(*diti(m to Llinsya. By Henhv 
E, Dbksser, M.B.O.U., F.Z.S. 

[Received Januiivy 17, lOOo.J 
(Flutes IV. & V.-^) 

(Jol. Waddellj O.B., who has recently n^tumed from India, 
luiAing been one of the ofticei'S on the Tibet expedition, wdien there 
imele a collection of birds, most of which, he tells me, he ^vas able 
to identify by my ‘ Manual of Pabearetic Birds.’ Some, however, 
he failed to recognize, and these he kept by liini, and has sent 
them (ni to me for identification, reqnesting me to describe any 
tliat are new’. The rest, however, 'were witli his baggage, and 
w ere mifortiinately lost on the return march from Lha-ssa. 

Amongst tbe birds wdiich w-ere foi’tnnately saved I find tbo 
following to be iiudescriljed, viz.;— 

Babax wadbelli, sp. n. (Plate IV.) 

Adult male (Tsangpo Valley, Tibet, 25th Sept., 1904).—Upper 
pai'ts dull ashy grey, each feather with a broad central blackish 
stripe, the rump slightly less stiiped than the i*est of tbe upper 
pa its; wing blackish brown, most of the feathers externally 
margined with ashy grey; tail blackish brown, much graduated; 
under parts similar to the tipper parts, but somewhat paler and 
more nanwly striped; bill and legs plumbeous, iris dull orange. 
Total length about 12*00 inches, culmen 1*40, wing 5T0, tail 6*50, 
tarsus 1’70. 

The nearest ally to this species appears to be Babax hiuceolatas, 
fi*om wiiich, however, it diffei's considerably, being laiger (’vcing 
5*10 aga-inst 3*75, tail 0*50 against 5*0), and, as will be seen hy tlie 
above description, it differs considera.bly Ijoth in coliair and 
markings. It is, Ool. Waddell sjiys, “called by tlie Tilmtans 
‘ 7^ehr7Wi) in imitation of its call. It frequents poplar and aldi r 
thickets lemote from villages. It w'as gregarious, goiug about in 
])a.rties of 8 to 10 individuals, but was not so active and secretive, 
in its movements as the Gamdaw, alongside of which it was met 
’wdth.” 

(jAnnunAx xiBETAXiTjS, S 2 ». n. (Plate V. fig. 2.) 

AdtiU male (Tsangpo Valley, Tibet, 25th Sept., 1904).—Upper 
parts dark brown 'with a tinge of olivaceous, the cro-wn slightly 
darker; lores and a patch through the eye with the ear-coverts 
blackish chocolate; quills blackish, externally margined with slate 
or dark lavender-grey; wing-coverts like the back; tail graduated, 
blackish brown broadly tipped with white; under parts rather 
paler than the upper parts; a broad white stripe below the eye, 
and a few white leathejs above the eye indicating a stripe; under 

^ fm' vipkuistion ol'tho I’lnteh, 55*, ' 
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tail-covei’fcs aud lower flanks cliestnut-red. Bill and leg.-^ dark 
plumbeous, iris dull crimson. Total length about 10*50 inches, 
cxilmen 0*90, wing 4*50, tail 6*40, tarsus 1*50. 

From its nearest ally Qamikix sannio, this species differs in 
havnng the upper parts much darker and more uniform in colour, 
the crown not chestnut-brown, the under parts darker, without 
any white or ochraceous on the belly, and in the tail haring a broad 
white terminal band. Col. Waddell informs me that ** it is called 
by the Tibetans ^ Jomo^ or the Lady; it is found in the same 
poplar and alder thickets as the Bahax, but also comes up qihte 
dose to the villages. It has the characteristic habits of a Babbler 
in a marked degree, roves about in parties of eight or more 
individuals, chatters more noisily, uttering its duty call of 
Whoh-heej Wlioh-hee. is always on the move scampering along the 
branches, is very secretive, seldom showing itself, and flying very 
low across a clearance to the next cover.’^ 

Laxius lama, sp. n. (Plate Y. fig. 1.) 

Adult made (Tsangpo Talley, Tibet, Sept. 1904).—Head, nape, 
and upper parts generally dark plumbeous, much as in Lanim 
algeriensis’, a naiTow line across the forehead, the lores, and n 
broad band tlmough and behind the eye deep black; lower rump 
and upper tail-coverts rufous; wings black, the inner secondaries 
and larger wing-coverts narrowly margined with dull white; tail 
uniform blackish brown, rather pale at the extreme tip; under 
parts white, the breast, flanks, and under tail-coverts washed with 
rufous fawn. Total length about 10*10 inches, culmen 0*83, 
wing 4*20, tail 5*0, tarsus 1*12, 

Lanins sohach appears to he the nearest ally to the present 
species, but the lattei* has only a narrow black line across the 
foi*ehead, the upper parts are much darker, it has no rufous on the 
back or scapulars, but only on the lower rump and upper tail- 
coverts, and has no trace of a white alar speculum. 

The other birds sent are Fim hottanemis^ Tariur orimUibs^ 
Oiocorys elmesl, a young Lark which I cannot separate from 
Akmda arvemisj axicl Pams which, however, has a slightly 

larger biU and longer wing than typical examples, but without a 
series it is impossible to say if it can be regarded even as a 
subspecies. 

All the above-mentioned birds were obtained in the Tsangp) 
Valley, near the (jhuksam Feriy, at an elevation of 12,100 feet 
above tlie sea-level. 

KXPLANATtOX Of THE PhATES. 

PLi.TB IV. 

Bahax madieUi^ p. 54. 

PiATB V. 

Fi^. 1. XtaniuB lama, p. 55. 

Fig. 2. i-r((fnthr.v tibetmi»s, p- 51. 
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Febriuu-y 7, 1905. 

Howard Saunders, Esq., F.L.S., Yice-President 
ill the Chair, 

Tlie Secretary exhibited, on behalf of the Hon. Walter 
Rothschild, E.Z.>S., a pair of Gorillas, mounted by Mr. Rowland 
Ward. He remarked that these Gorillas appeared to be on the eve 
of becoming adult, and that they were probably from twelve to 
thiiteeii yeai's old. lie added that Mr. Rothschild had called his 
attention to the unusually large red patch on the liead of the male, 
and to the absence of the patch in the female. This difference in 
the coloration of the sexes confirmed Mr. Rotlischild’s opinion 
that Gorilla ca 8 tcmeLce 2 )s of Slack was not a valid species or 
subspecies, but was based on individual variation. 


Mr. Frederick Gillett, F.Z.S., exhibited some mounted heads of 
the Rocky Mountain Goat {Ilaplooeros montemus). and made the 
following remarks:— 

‘‘I have brought here to-night, specimens of the Rocky Mountain 
Goat, with the object of pointing out a gland which lies at the 
base of each horn and acts, one might almost say, as a pad to it. 
IIn<ler the external skin these glands consist of a soft red tissue 
saturated with a milky substance, like the udder of a cow. In the 
specimen at our Gardens these glands are partially covex^ed up by 
long hair at the present time, hut in October and November they 
arc moi'e conspicuous. The older the aiximal, the more pronounced 
are the glands,” 


Mr. B. H. Biume, F.Z.S., showed specimens made for tlie 
Royal College of Surgeons Museum from the viscera of the Indian 
Rliiuoceros (Ji, unicornis), known as “ Jim,” that ha.d lately died 
at the Bociety’s ((urdens, and made tlie following remarks:— 

The specimens include parts of the fo]lo\\'iiig oigans: 
jStowach '^\—A section showing the Hue of domax'cation betwoon 
the cardiac and glandular regions. The e]dtheliiau of the cardiac 
region, as in other Peiissodactyles, is similar to that of the 
<eso})haguS“~a stratiGed epithelium with easily se])ni’al>le coiaieous 
supei'ficial layer. The <leeper parts of the epithelium project iui.o 
the submucosa in the form of elongated papilla*. These are 
peculiarly long and resemble very closely tliose in the (esophagus 
of the Horse. A microscopic section taken from the glandular 
region of the stomach, 1 ft. in front of the limit of the lower pai*ts 
of the cardiac region, shows a deep layer (6 mm.) of peptic glands. 
The gland-tubules were about *04 mm. in diameter, 

A section taken about 1 ft. 6 in. in front of the last, from the 

Owen, “ Anatomy of Uw ludiuu Kliiuocerote/" Traa«. Jilool. voh iv. 1802, 
p.40. 
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pyloric dilatation (Oweiij L e. pi. xi. figs. 1 ti: 2), sliows a layer of 
pyloric glands 2 mm. tliick. Tlie gland-tubules have about t^vice 
the diameter of those of the pejDtie glands, but are far shorter anil 
more branched. They are separated into gi'oups of varioiis size by 
sej}ta running up from the submucosa. 

Duodenum .—A portion, taken about 1 ft. 6 in. from the 
stomach, showing the paj)iiliform valvulte coniiiventes (Owen, L c. 
pi. xii. figs. 1 & 2). hlicroscopic sections show' that the papilliform 
processes are covered with villi. The interior of each process 
contained a number of follicles belonging to Brunner’s glands. 
The ducts from these open upon the surface of the process 
between the villi. Brunner’s gtands were only observed within 
the papilliform processes, and not in the general submucosa of the 
intestinal wmll. With lifematoxylin they stained a \~ivid blue, in 
marked contrast to the pinkish pui'ple of the surrounding tissues, 
Gervais, who describes the histology of the small intestine 
of the Ehinoceros makes no mention of Brunner's glands; 
probably his sections were taken from a point further down the 
intestine below the level of these glands. He, however, speaks of 
Crypts of Lieberkahn lying between the papilliform pi*ocesses. 
These were not seen in the present sections. 

Ileum. —Owen, 1. c. pi. xii. fig. 3. 

Ccemm .—This oigan is lined by a voluminous mucous 
membrane, separated from tbe muscular w'all by an extremely 
loose submucosa, and j;hus easily thrown into transient folds. 
The mucous membrane consists, as usual in this part of the gut, 
of an even and close-set series of Crypts of Lieberkulm. They 
ai*e ’25 mm. long, only about half as long as in the cEeciim of the 
Horse. 

The Larynx. —(Owen, 1. c. pi. x. figs. 1 & 2, pi. xv. figs. 1 & 2.) 
The epiglottis is intiunaiial. The outer walls of the ventricles 
and lateral pouches are covered by gland-tissue. The two folds of 
mucous membrane that run upwai-ds, outw'ards, and backwards 
from the anterior attachment of the vocal cords and form the 
anterior lips of the ventricles (Owen, p. 48) are strongly developed; 
they are even more marked in the Sumatran Rhinoceros, but are 
abseiit in the Tapir and Horse. Above the anterior point of 
union of the vocal cords is a vertical indentation of the mucous 
membrane of the epiglottis. In this position in the Horse and 
Ass thei'e is a definite median saccus. 

The Farathy^roid The external appearance and position 

of this body are accinately given by Owen (7. c. p, 48), In 
histological structure it conforms to Welsh’s type 4t, consisting of 
small cells clustered so as to form globular alveoli. In some parts 
the masses of cells apparently do not sunnund a lumeiij and in 
these places there is more resemblance to "Welsh’s type 3, The 

Grervais, “Structure de riutestine grelo cbez le Bhmoc<5ros,” Journ. deZool. t. iv, 
(1875) p. 465. , , 

t Welsh, * "Couceruiug the Punithyroid Glauds/^ Joum, Anat. & Physiol, vokxxsii. 
(1898) p. 392. , ' 
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iiulivicliiiil alveoli and cell-masses are separated from one another 
by a delicate packing of connective tissue. 

" Tke> (Owen, Lc. p. 44, pi. siv. fig. 3.) Except at the 

hylus the kidney is not lobulated. Thickenings of the capsule 
along certain anastomosing lines give it, however, supei’ficially a 
lobnlated appearance. 

In the entire absence of any pyramids projecting into the pelvis 
there is more resemblance to the Tapir than to the Horse. 

Tim Bladder and Urethra. —(Owen, 1. c. p. 49, pi. xvi.) The 
seminal vesicles and pinstate are more complex than one would be 
led to suppose from Owen’s description and figure. When fully 
dissected out, the seminal vesicles can be resolved into a number 
of convoluted tubes, that converge towards the neck of the 
bladder and unite to form a pan* of common ducts which open 
into the vasa deferentia shortly before their entry into the 
imethra. This condition is similar to that described by Forbes 
in the Sumatran Bhinoceros, but is very different to the 
arrangement seen in the Sondaic Rhinoceros by Beddard and 
Treves t, where the seminal vesicles and prostate are quite simple 
and compact, inoi*e nearly resembling the same organs in the 
Tapir, 

The prostate is larger and more hi*anched than represented by 
Owen. 

There was a well* marked uterus masculinus, not noted by Owen, 


The following papers were read :— 


1. On Abnormal Ranid Larvse from J^orfh-Eastern India. 
By Kelsox Axxaxdale, B.A., Deputy Superintendent 
of tlie Indiun Museum, Calcutta 

[Eacfixed Decembei* 13,1901.] 

(Plate TI. §) 

The two specimens on which the following notes are based were 
fmtnd in a bottle of mi.sceDaneous specimens in the Indian 
Museum, which had been purchased in 1893 and were said to have 
come from Hoitheni Oachar, in Assam, Unfortunately no 
information can be obtained as to the environment in which the 
tadpoles (which are not in a good state of preservation) wei'e 
found. Tliey wei'e the only ii^trachians in the bottle, but the 
Museum also possesKses a number of specimens from Teuasserim of 
what I taka to be the normal form of the Siime laiva. Some of 

^ Fortes^ ‘‘On the Male Genemtive Organs of the Smnatran Khiiioceros,” Trans. 
«. p. 107* ' - ■ ' 

t.. 't. Troves, “On the Anatomy of the 8onduic Ehmoceros/’.TmnA 2ool. 

, ; , , , 

I Fot Hate, scns ^ \ 
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these have been submitted to Mr. (t. A, Boiilenger, whom I hare 
asked to a<ld a note as to their identity. I need only say that 
they appeal* to belong to the geims Rami My observations ai-e 
of necessit}^ confined to the external aj^pearance and osteologieal 
characters of the abnormal specimens, with a general consideration 
of their visceral anatomy, for their muscular tissues are too 
decomposed for proper investigation. Even cartilaginous struc¬ 
tures have degenerated greatly., 

As regards visceral anatomy, the more advanced of the twn 
tadpoles (which I sliall call A) has an alimentary canal resendding 
that of a young frog, well-developed and apparently healthy. 
Tlie tongue and palate are as in an adult. The lungs are large, 
extending nearly to the posterior end of the body-cavity; the 
kidneys seem to be normal, but I cannot trace any part of the 
generative system. The heart and larger blood-vessels are 
apparently normal. The condition of the viscera is less advanced 
in tlie other specimen (B), in which tbe mouth is that of a 
typical Banid larva, except that thex*e are no horny teeth. The 
intestine is still coded in a spiral, and the lungs are small. 

It is in the structure of the limbs and axial skeleton that the 
main abnormalities are found in both specimens. Figs, 1, \a^ 2, 
2 of PL YI., show that there is no hind limb in either specimen, 
and that while the fore limbs are well-developed in A, they can be 
seen through the skin in B. 

The dimensions of the two specimens are:— 



A. 

B. 


innt. 

initt. 

Total length . 

. 78 

82 

Hiiout to vent.... 

.. 42 

28 (ap.). 

Tail ... 

.. 35 

54 

Bight aim . 

.. 30 

16 

Left arm ... 

.. 25 

• 17 


Before dissecting A, I was led by deceptive appeamiices to 
believe that the hind limbs were developed beneath the skin, and 
X have to thank Mr. G, A. Boulenger for suggesting a tether 
examination, which showed that I had been wrong in this belief, 
A dissection of the pelvic region led to an examination of the 
skiitt and vertebral column of A; in B I could find very little, 
owing to the, fact that its skeleton had been chiefly cartilaginous. 

Although the head of A looked like that of a young frog, the 
lower Jaw was quite unossified and soft, and the cranium was in a 
very simple condition. The cranial box was well ossified above 
and on the sides, the bone being stout and sculptured on the 
sxrfaee. Its floor was represented by a delimte membrane, 
through which the remains of the brain opnld bo seen. Below 
this, but not in close contact with it, lay a large, well-ossified 

* [They nre luulouht^'db’^ to Mana aHicota Blgr., of %*luch larva? art 

iigiired in the Brit Mtts, C^atatOgue, of Batraehia Keaudata, jj. 03,*—A. B.^ , 
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pni'nj^pheiioidy extending along nearly the whole length of the 
craniain. The auditory capsules had fused with the cranium and 
were weil-cleveloped. although there was no external tympanic 
membrane visible. The orbital arches were not formed, but the 
structures connected with the gills had entirely disappeared. The 
dorsal surface of the cranium is divided longitudinally by a simple 
suture, wliich expands behind into a wedge-shaped cleft. 

Tile first seven vertebrae are normal in structure and, with the 
exception of the neuiai spine, thoroughly ossified; those of the 
tail are imperfect!}" ossifiecl and retain their identity. The eighth 
and ninth vei'tebite are abnormal; they ai‘e fused together, the 
anchylosis being complete on the dorsal sui*face but incomplete on 
the sides and below. The dorsal sui-face is nearly fiat, but a slight 
ridge can be detected running along the mid-dorsal line, and there 
is a small mound-like elevation towards the left side on the eighth 
vei’tebi‘a. The transverse and articular pincesses are deformed 
and asymmetrical in a maimer and to a degree best shown in 
PL Yl' figs. 1 1/, 1 g. 

On the right sicle the only trace of the pelvic arch that can be 
distinguished is a minute, irregularly-shaped fragment of hone 
imbedded in a broad ligament which is attached at one end to the 
right transverse process of the ninth vertebi*a and ends in the 
muscles of the body-wall at the other. On the left side, in the 
corresponding position, there is a sac lined with connective tissue 
in the body-wall; it does not communicate either with the 
exterior or with the body-cavity. Its shape is an elongated oval, 
sloping from near the dorsal surface forwards and downwards 
towards the belly in front of the vent. A hernia, not strangulated 
but containing a portion of the intestine, piojects into it in front. 

Lying in this sac, but terminating above and below in the body- 
wall, is a sickle-shaped bone, which appears to have been provided 
with muscles not continuous with those of the body-wall. Un¬ 
fortunately they are much decomposed. The bone is only fixed 
to the w^alls of the sac by adhesions of connective tissue. Above it 
is attached to the left transverse process of the ninth vei*tebra by 
a ligament resembling that on the right side. It slopes downwards, 
forwards and inwards, terminating in an expansion lodged in the 
muscles of the belly just in front of the vent, which has a mesial 
position. Its curve is slight, as is shown in fig. Ij, which 
represents it as seen from in front w-hen held vertically; fig. 1 h 
gives a vieiv of the inner surface w’hen the bone is lying in a 
horizontal position. The relationship between it and the eighth 
and ninth veitebne is accurately represented in fig. 1 /, but the 
ligament has been omitted. 

Oonsidering the form and relationships of this bone, there can 
be no doubt that it represents the left ilium, though its position 
and lorwai'd slope are abnormal. The ligament which attaches it 
, to the vertebra must represent not only its own head hut also the 
distal extremity of the transvei'se process. The fragment of bone 
iand the ligament on the other side of the body similarly represent 
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the corresponding bone on the right. A distoitei fragment of 
caitilage in the innscles of the belly near the inferior termination 
of the left ilium represents the os pubis; but I can find no trace f>f 
the remainder of the pelvic girdle or of the skeleton of either leg. 

The skeleton in B seems to have been entirely cartilaginous and 
is so distorted that no satisfactory nceoimt of it can be given. I 
can find no trace of tlie pehfic girdle or the hind limbs. 

The fore limbs in A are well developed but not s\TQmetrical. 
The right hand, measured from the wrist to the ti]! of the 3rd 
(morphologically the 4ih) finger, is IT mni. long: the left only 
15 mm. Otherwise the limbs appear to be normal. The pectoral 
girdle is naturally to «a great extent cartilaginous. In abnormal 
la rvae of the kind it is difficult to know what stage of development 
to expect in any given organ or structure; but, on the whole, I do 
not think that this girdle is so advanced in development as the 
condition of the arms and of the first seven vertebrie would lead 
one to expect. It is quite symmetrical and not remarkable in any 
other respect. 

In B the fore limbs lay on the chest beneath the skin, which 
had ruptured in the region of either hand. I do not think that 
the spiracle had persisted, and both of the apertures may have 
been posthumous or of traumatic origin. The arms were x'eadily 
freed by cutting through the skin. The measurements of them 
given above were taken after this had been done. Tiieir bones 
appear to be more fully ossified than those of theremaimler of the 
skeleton. 

To sum up:—These two tadpoles, evidently belonging to the 
same species and possibly taken together, are abnormal in the 
absence of the hind limbs and, in at least one case, in the partial 
suppression, distortion, and asymmetiy of the pelvic girdle. In the 
same specimen there is a less remarkable defoi^mity of the fore 
limbs and the cranium is in an extremely primitive condition. 

The dra,wings for the Plate have been prepared under my 
supervision by Babu xl. 0. Chowdhary, to whose accuracy I am 
indebted. No attempt has been made to depict the specimens in 
9 , natural condition ; they are represented as they were found In 
the Museum. The bodies are shrivelled and distorted, and 
probably the fin-membranes, at any rate in B, were more 
extensive during life. The ventral integument in this specimen 
is tom, and I cannot locate the position of the vent with 
certainty, 

EXPLAXATTON* OF PLATE TJ. 

Abnormal larvae of iZawa aUicola. 

Figs. 1,1 A from the right side and below. ISTatnral size. 

Figs. 1 ft, 1 e. Cranium of A from above and below. Natural size. 

Fig. 1 e, Stb and 9th vertebra of A from abo^o. X 4 

Fig. 1/. Ho. from left side, with left ilium in natural x»osition. X 2. 

Fig. T,< 7 . Bo, from right side. X 4 
Figs. 1 h, XJ, Left ilium of A. X 2. 

Fig**. 3, 3 a. B from the right side and below. Natural -size. 

Fig. 2^. Arms of B disseated out. NaUmil rize. 
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2. Oil a Sei-ond Collection of Fishes made by Hr. S. L. 

Hiiide in the Kenya District, East Africa. By G. A. 
Boulengek, F.R.S., Y.P.Z.S, 

[deceived December 29, 190-l.j 
(Plate 

xsearly three years ago TI had the pleasure of reporting on a 
small collection of Fishes made by Mr. S. L. Hinde in the Mathoiyn, 
Eirer, among which were examples of four new species. The 
British Museum is indebted to Mr. Hinde for a second collection 
made in the Kenya District, partly again in the Tana Eiver 
system, partly in the wholly unexplored Kjiro Eiver system, which 
takes its source in the Aberdare Eange and loses itself in the 
Lorian Swamp, This second collection contains examples of only 
five species, two of which had been previously discovered by 
Mr. Hinde, the three others being new to Science. 

1. Discognateus hixdii, sp. n. (Plate YII, fig, 1.) 

, Body feebly compressed, its depth 5 to times in the total 
length. Head broader than deep, once and l-to once and | as long 
as broad; snout rounded, projecting very strongly beyond the 
mouth; interorbital region fiat, its width not quite half the length 
of the head; eye supero-lateral, not visible from below, in the 
middle of the length of the head, its diameter 4 (young) to 5 times 
in the length of the head and twice to twice and a half in the 
interorbital width; “width of mouth about f the length of the head; 
upper Up well developed, fringed; lower lip forming a mental 
disk which is broader than long; tw'o barbels on each aide, 
measuring | to § the diameter of the eye. Dorsal equally distant 
from the centre or the anteiior border of the eye and fi'om the 
root of the caudal; first bmnched luy longest, as long as the head 
or a little shorter. Anal II 5, fii-st branched ray longest, about 
I the length of the head. Pectoral nearly as long as the head, not 
reaching the ventral, which is situated belo\v the middle of the 
floral. Caudal fin deeply enmrguiate, as long ns the head. Caudal 
peduncle once and ^ to once and | as long a*s deep. Beales 38-42 
ffei? ^ bet-vveen the lateral line and the ventral, 16 round 
the caudal peduncle. Dark olive above, whitish beneath; usually 
a few black spots on the base of the dorsal fin; young with k 
more or less tlistinct yellowish, dark-edged bar at the root Of tlie 
caudal fin. 

Total length 70 millimetres. 

^Numerous specimens from the head-waters of the Kyiro River, 
at m, altitude of 7000 feet. 

1903 (ii p. 531) I have giv^ a- 
Afiiaan species of DiwnpiMfis. ,,The •species now 
aUied to, i>. bhn/ordti, which has'alower 
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2. Bahbt:s TjnKEXsiSi. t^p. n. (Plate TJJ. fig. 2.) 

Depth of holy equal to length of head, to 3| times in total 
Diigfch, Snout rounded, as long as the eye, which is contained 3| 
to 4 times in length of head; interorbital width 2| to 2| times in 
length of head; mouth small, terminal ; lips feebly developed, 
lower interrupted on the chin; barbels two on each side, anterior 
§ length of eye, posterior a little shorter than eye. Dorsal III 7, 
ecpially distant from eye and from root of caudal, with a straightor 
slightly convex border; last simple ray bony, strongly serrated, 
about I length of head. Anal III o, longest ray | length of head. 
Pectoral | to -^1 length of head, not reaching, or nearly reaching 
ventral; latter below anterior rays of dorsrd. Caudal peduncle 
twice as long as deep. Scales 33-35 |t, 3 or 3| between lateral 
line and base of ventral, 12 or 14 round caudal peduncle. Bro\^nish, 
with a more or less distinct dark strejik along the middle of the 
side; lateral line often blackish; fins grey; a blackish spot some¬ 
times present at the base of the anal fin. 

Total length 55 millimetres. 

i!lumerous specimen from the Tliika Piver, Tana system, 
3000 ft. 

This species agrees very closely with the description and figure 
of B. gihhosxis Peters which differs principally in having the 
caudal peduncle more than twice as long as deep. The name 
gibhosm being preoccupied (Ouvier and Talenciennes), I propose to 
designate Peters’s Barhts fi’om the Zambesi as B. ImigicaudfL 

I also avail myself of this oppoitimity for changing the name 
Barbus mhUpis, which I Ijestowed on a species fi’om the White Nile 
in 1893, bntwdiich is pj-eoceupied by a Congo species, to P. trernerl^ 
in honour of Dr. P. Wenier, who has recently retliscovered the 
fish at Wady Haifa. 

3. Baebus HINDU Blgr. 

Fort Hall, Keuya< (Tana system), 4400 feet. Grow’s to a length 
of 390 millimetres. 

4. Baebus perplexic‘axs Blgr. 

Fort Hall and Tiiika Biver. Grows to a length of 350 
millimetres, 

5. A^iphilius ghandis, sp. n. (Plate VII. fig. 3.) 

Depth of body 5| to 6 times in tobd length, length of head 4 to 
4|- times. Head not or but slightly longer than bmul; eyes small, 
in the second half of the head, 2| or 3 diameters spirt; inter- 
ocular wfidth | or length of snout; latter broadly rounded, 
projecting but slightly Iwond lower Jaw; posterior nostril midway 
between eye and end of snout;, piiemaxilkry teeth forming a 
crescentic band, measuring ^ or | width of mouth; maxillary 
barbel measuring about f length of head, nearly reaching root of 
pectoral; outer mandibular barbel | length of head, inner 
Dorsal I 6, in the middle of the space between bases of pectorals 

; ^ a. MossamK iv.p. 32, i>l. xi. %. 2. 
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and veutralsj equally distant from end of snont and from middle 
of adipose fin; fiibt hranclied ray i length of iiead. Adipose fin 
5 or 6 times as long as deep, twice and -J- as long as rayed dorsal. 
Anal III 6, midway between root of ^^entral and root of caudal. 
Pectoral a little longer than ventral, length of head. CVnidal 
moderately emarginate. Caudal peduncle as long as deep. Olive- 
brown above, with veij indistinct darker marblings, brownish 
white below. 

Total length 180 millimetres. 

Three specimens, from the Clinnia Eiver of Tetse, Tana system, 
in cold water, at an altitude of 7000 feet. 

This new Amphiliiis is the largest yet descidbed, exceeding in 
size the A. loiigirostris of South Cameroon (originidiy described 
from an immature specimen), Tvhich grows to a length of 140 milli¬ 
metres. 

The genus Amphilvus Gthr. {AiioplopUrus Pfefi’., Chhnarrho- 
glanis Vaiil.), until quite lately represented by two known species 
only, now includes as many as seven, the characters of which may 
be thus contraKsted —■ 

I. Dorsal above tbe space between pectorals and ventrals. 

A. Head not or btit slightly longer than broad; snout broadfi’ rounded, its 

length not more than twice interocular width; base ol adipose tin much 
longer than that of rayed dorsal. 

Length of head at least 5 times in total length; 
maxillary barbel extending beyond posterior 
border of head; caudal peduncle not longer 

than deep. A. nram$cox)vs Pftff. 1896. 

Length of head d times in total length; maxillary 
barbel not reaching posterior border of head; 
length of snout once and f to twice interocular 
nicltb: caudal peduncle not longer than deep . J. Blgr. 1905. 

Length of bead 1 to 4|- times in total length; max¬ 
illary barbel not extending beyond posterior 
border of head; length of snout once and \ to 
once and I iiiterocular width; caudal peduncle 

longer than deep . .. J. ^fhtf^ehh'CithwlS&k 

B. Head longer tluui broad; snout obtusely 

pointed, its length 2 (young) to 3 times intcr- 
ocular width; base of adipose fin not more 

than once and a half that of rayed dor&al A. lanffirosMs Blgr. 1901. 

IL Dorsal above the ventrals. 

Length of head 4 to times in total length; snout 
broadly rounded; interoculav width 2 ? to3 times 
diameter of eye; caudal peduncle a little longer 

than deep; caudal forhed, with rounded lohes . jt. afcsiiensis Blgr. 1904. 
Length of head 85 to 3| times in total length; snout 
broadly rounded; interocular width 21- to 3 
times diameter of eye; caudal peduncle as long 

ns deep ; caudal feeddy emarginate. A. brevis Blgr. 1902. 

Length of head 4 to 41 times in total length; snout 
pointed; intmcular width not greater than 
diameter of eye; caudal peduncle more than 

twice as long as deep; caudal emarginate . ... A. angitstlfrons Blgr. 1902. 

EXPLANATION OF PLATE VII. 

, Fig. 1. Dncogmthis liindiii p, 62. 

1 ■ ,, » Cppcr view of head. 

lA „ „ Lower view of head. 

2. Barlm p. 63. 

H, Ain^ihilufs 

, » , Fppor view of head. 
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3. Notes oil the Mammals of Southern Cameroons and tlie 
Benito. By Georgk L. Bates 

"Received January 10, 1905._] 

It does not seem worth while to repeat here the description 
of the Cameroons-Gaboon forest given in eoniiectiou with 
Dr. Sharpe’s paper on the Birds of tliis Region in ‘ The Ibis’ (1904, 
pp. 592-595). But it is necessary to bear in mind that the whole 
face of the country is absolutely covered witli forest, consisting of 
tall trees standing close together, with the spaces between tlieir 
stems filled with saplings and underbrush, and the w'hole bound 
together by vines aii<l creepers, many of them thorny. This ma»s 
of vegetation excludes the sunlight, except in in re openings or 
rifts. Walking through it is difficult', except by following the 
paths. Clearings have been made for villagt'S and plantations, 
and these when abandoned do not immediately return to forest, 
but for seveml years are possessed by a thicket of gitiss, bushes, 
and small trees of quick growth. Thu.s in tlie more thickly 
inhabited parts of the country there are considerable areas 
covered by this smaller growth instead of forest. But as these 
are near villages of men, and are avoided by the large animals, 
they may be almost ignored in considering the nature of the 
country as a habitation for mammals, though they are the 
favourite liaunts of many birds. 

The dense and impenetrable nature of the forest, with bat few 
human dwellings and |)atljs, makes it an admimble hiding-place 
for animals of all kinds. Furthermore, the tact that everything 
larger than a mouse or a sparrow, whether ]>east, bird, or i‘e[/tile, 
is constantly hunted for food by the natives, makes tlie animals 
afiaid of man. Hence it comes that observation of ftnimal life 
is peculiarly difficult here. The statement is often made with 
reference to the animals of West Africa, in books of Xatural 
History, that almost nothing is known of their habits in the wild 
state, because travellers have faded to record their observations. 
But the truth seems to be that travellers have seen little to 
record. 

The remark has been made by more than one person who has 
journeyed through this forest region, that animal life in it is 
scarce; yet it real!}" abounds in wonderful variety, Com- 
pai'atively few white men, and not all natives, have seen an 
Elephant in this country; yet their trails through the forest, 
the broken and uprootcil trees where they have been feaiing, and 
even the mud-puddles where they hare wallowed, are often seen. 
Leopards may be said to abound, Judging from their ravages 
among domestic aiuinals, and the frequency with which their 
tracks or droppings or leavings of their prey are found in the 

* Cmntnnnicated by Oldviet.u TnoHis. F.R.S., F,Z.S. 
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forest; yet, except in a, few ciises wliore they luive been trappc<l, 
no white iimii I know has ever seen one a-live. No white man I 
know ever saw a Buffalo; but their t.raeks are often seen, and 
natives sometimes kill them and sometimes are killed by them. 

The lied River-Hog does great damage to crops, and many of 
them are killed by the natives with tlieir guns and in pitfalls; 
yet I never distinctly saw one runiiing wild, though ‘J have often 
heard them, and seen places wdiere they had been. 

It is doubtless true that one walking along the paths tlmougli 
the forest is iieA'er far from a company of monkeys feeding in the 
tree-tops; but a person wlio is not thinking of monkeys may some¬ 
times go many days’ journey without catching a glimpse of one. 
No wdiite man 1 know has ever seen a (Iori 11a wild, plainly enough 
to be sure tliat that was what he saw; yet in certain localities 
tliere are, at times, many of them. I once tramped around with 
a native guide for several days, seeing recent ti*acks of Gorillas 
and beds wdiere they had slept, witliont once meeting one. 

The natives of the country hunt the animals for food, and have 
the inlieilted keenness of sight and hearing of sava,ges, impi‘oved 
by practice, the immense advantages of dark skins, rendering them 
inconspicuous in the darkness of the forest, and a noiseless step, 
by which they can approach game without alarming it; they 
thus learn far more about the animals of the country than any 
white man learns. I have no doubt that most of the scanty 
information hitherto published about animal life in the Guinea 
forest has been obtained from natives. Even Du Chaillu, who 
gained move knowledge of this forest than any other man, must 
have base<l his Jiccounts on information obtained from natives. 
It wus the opinion of some of the old missionaries, whose guest he 
was at times while in Africa, that many of the adventures he 
relates were taken from the hunting-tales of natives, and that, 
although in representing them as his own personal adventures he 
may have been untruthful, he probably took conscientious care to 
tell only what he believed really had happened to some one, and 
hence was not untruthful where the facts of natural history 
were concerned, 

Tliese remarks about the difficulty of observing animal life hei'c 
are intended to furnish some excuse for the scantiness of tlie 
information in the notes that follow. They are intended also as 
an apology for recounting things told by natives. Of course not 
everything told by tiatives has been accepted as ti‘uo. A tendency 
to exaggerate could be detected by comparing different accounts; 
and sometimes statements in which all accounts ngiee were found 
to be the least trustworthy of all, since they were found to be 
merely taken from tradition and not from actual observation, like 
many popular beliefs about animals among white races* ,Eut 
such worthless statements should be sifted out, and the statements 
here given from xmtive testimony are such as seem worthy of 
belief* , ’ " . 

Before coming tp notes about particular animals or groups of 
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animals, one more peculiarity about the nature of the forest may 
be mentioned here, and that is the way in which the colouring of 
certain animals is adapted to make them invisible or inconspicuous 
in it. It is a matter of common observation by all who practice 
shooting in this forest, that the dark skin of the naked native 
men is better fitted to make them inconspicuous than any sort of 
clotliing a white man may weai*. The dark colouring of many 
animals doubtless has the same effect. But an acquaintance witii 
the forest shows also the more remai'kable fact that animals with 
spots or patterns of dark and bright colours, like Leopards, Monitor 
Lizards, Bnakes, <fec., are perfectly adapted to esca,pe observation 
so long as they are motionless; for the dark and sombre ground¬ 
colour, formed by the dead leaves on the ground and the black 
stems of trees, is dotted with innumerable bright spots. In rainy 
weather the light glistens from the wet leaves, both above and 
below; and in fair weather the sunshine, where it gets through 
the foliage at all, makes bright flecks on the dark ground and 
trees. Then there are other bits of brightness: sometimes golden- 
yellow flowers grow right out of the black tree-trunks, yellow 
fungi deck the decaying logs, yellow withered lea.ves may at all 
seasons be seen among the black and brown ones on the ground. 
Some trees have sap of an intense yellow colour that flows out 
and makes yellow streaks or blotches below every cut or insect- 
piiixcture in tlie black bark. 

Another thing must often serve to make the red wild hog 
inconspicuous; that is, the red colour of the soil. 1 have seen 
bare places on the ground, as in a path, or where a tree has 
fallen tearing up the soil with its roots, where the Bed Biver-Hog 
might lie and not be noticed because it was of the same colour as 
the ground, and in some of such places hogs had actually recently 
lain. 

Tinu Goeilla [Gorilla), 

Gorillas geneivally keep to the deptlis of the forest. When they 
come into tlie outlying clearings of huiiian settlements, it is 
because they are attracted by some fruit or succulent plant. The 
commonest attraction is the fruit of a tall cane-like eudogen 
i^,Amomum sp.) growing thickly on abamloued garden-land. At 
one very small isolated village the people told me that they often 
both saw and heard Gorillas, w'hich actually sometimes came and 
bj'oke down the plantain-stalks behind the village, to eat the 
tender heait. At that village there wei‘e only two or t]n*ee men, 
and they had no guns. 

Usually Gorillas are very w^ary when they approach human 
dw^ellings. Once I spent several days, with a native guide, 
tramping about in old clearings overgrown with ‘‘mejom” (the 
cane-like plant above-mentioned), looking for Gorillas. We saw 
many tracks, showing the imprint botli of tlie soles of the hind 
hands or feet and of the backs of the flnge;rs of the front; we 
saw also many hulls of the fruits of “ mejom/^ and shoots torn 
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f)pcn and the tender inside en.teii; and we saw many old beds of 
mejom ”-sta,lks broken down and matted together; but wo did 
not get sight of a Gorilla., Tlie ti*a.cks and beds on that occasion 
showed that there was a family of Ihree or four individua,ls there, 
some of them small. On another occasion 1 sa,w^ a, single bed, tha.t 
had been used by a solita,ry Gorilla only the niglit before. A 
w’oman had beard the animal the evening before, biea,king down 
the stalks for liis ]->o(l. I was told tha.t Gorillas sleep on these 
beds, which are thick enough to keep them a foot or two up from 
the ground, in a. sitting posture, with the hen.d btait forward on 
the breast. The people say they sometimes hear them snore. 
Even wlieii sleeping Gorillas are hard to approach, as they waken 
t asily. An attempt, made at oa.rly daw n, to surround the one the 
woman heard ma.king his bed wa.s nnsu<‘ecssfuh 

In most of the cases of which 1 have heard, of Gorillas being 
killed by natives, they were met with accidentally in the daytime, 
on the ground or in low tj-ees in the ontlying clea-rings. Many 
natives do not venture to molest a male Gorilla, even when they 
see one, ns he is da.ngerous when wounded. 1 was told of a hoy 
having been killed hj one, and I saw idie severe wounds in a 
man’s thigh made by the biting of a wo\inded Gorilla. 

The only ease of a white man’s killing a Gorilla, of which 1 
know is that of the German trader Paschen, in the ifatinde 
country, to the north of where I have been. 

They say the male Gorilla sometimes utters a deep gruff call, 
but I ha-ve not hear<l it. 

The Ohimtanzee {Anthropopitkectfs), 

Chimpanzees are much more frequently killed by native hunters 
than Gorillas, and neai*ly always in the forest, not in clearings. 
When found in the forest, they are usually in companies of lialf- 
a-dozen or so, in the trees or on the ginimd, Tliey often make a 
noise in the forest, which sounds very like the hallooing or excited 
talking of men. Once even my guide was fooled by tliem, and, 
on hearing them, inquired who those men hunting porctipines 
could he. 

Once at a. certain village, just as peojde were goirig to bod, a. 
01iimp)anzee was beard in the forest near by, making a. most 
unearthly yelling. It slept in a tree near the vill.age, and eariy 
in the morning men went out with bows, and punctured its skin 
with some poisoned arrows, before it ha,d left it.s bed. When I 
went out a little later, I was shown the bed where it slept, made 
of branchas broken and laid together, some 20 feet from the 
ground. The animal had by then retreated into the top of a very 
high tree, fi*om which it could not escape except by coming nearer 
the ground, and this it was afraid to do on account of the people 
beneath. It was walking backwards and forwards along the 
branches, screaming and Wting them with its palms; this it 
kept up for an hour or two. It then became stupnd and sat still 
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for a few moiiieutSj wlieu it sli<l off the branch, and first catching 
it with one hand and hanging a moment, it dropped to the 
ground, dead. It died about 8 o’clock, and must have been first 
shot with the poisoned arrows a little before 6, 

Tiiis animal was wandering alone ; it was an old male. 

The Drill (axd Mandrill ?). 

The Bull! name “sek” is applied to the Drill, The name 
“ zdmbo ” seems to signify a large old male of the same species; 
though possibly the Mandrill is found here also, and confounded 
with the Drill. 

These baboons are not plentiful, and seem to keep to the 
depths of the forest, remote from Tillages. In such places they 
are often found in large companies, though they are some¬ 
times seen only three or foui- together. I liare seen a place 
where the dead leaves had been scratched around a,s if by hogs 
1 ‘ooting, and been told that it was where a troop of “ sek ” had 
been feeding, hunting among the leaves for nuts or roots. I have 
seen places also where little shrubby steniless palms had been 
grubbed or pulled up by the roots, and this, I was told, was the 
work of sek” that were seeking the tender terminal bud which, 
in the case of larger palms, is eaten by men. 

Natives have told me that if a company of these animals is 
snii'ounded while on tlie ground, they cannot quickly escape by 
climbing trees ; they are cei'tainly not such agile climbers as the 
smaller monkeys, but they do climb trees. I have known all but 
one of a company of them, that were discovered in the tree-tops, 
to get away by running along the branches and hiding in the 
foliage, like small monkeys. I have been told that they sleep in 
the tree-tops, as other monkeys do. 

A wounded male I saw looked very ferocious, and the native 
hunters seemed afraid he would kill a small dog they had, But 
1 never heard them speak of the ‘‘sek” or “z6mb6”as being 
dangerous to man. 

A female killed in the month of August was accompanied by a 
sucking young one, 

TliE OERCOPITHECnS MONKEYS. 

Tlie genus Gercopithems comprises all the common species of 
Monkeys of this countiy. Shooting these monkeys affords much 
sport to white men wd\o get out into the forest, and is the 
principal occupation of native hunters. They are not easily 
approached, for they have keen sight and hearing and are shy. 
They go about in small companies of a dozen or less, with one old 
male for leader. Often an old male is found alone, probably a 
defeated candidate for the place of leader, w’ho, has gone off by 
himself. The leader may often be heard calling in a loud, gruff, 
barking tone, to keep the company together. Except for the 
occasional call of the leader, the company feeds silently, and tlie 
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i>u]y soinn] i-luii) ])eU*ay8 ilie pi’<‘.seu<*.t* of luoiikcn.s is ilo* rnsiiling 
of Voii^liw as they ])li\ck fruits oi’ pnu]> froiu bra,noli to branch. 
Oiily wlicu they discover the hnnier aiul become frig’]itcned, do 
iboy Ulster <a little cackling Hort of chatter; then they »scnrry 
ft,way, and if they are in thick foliige they liide and remain 
hidden securely as long as the linnter has ptiience to Wait for 
tlieni to come out. But if they are in an open tree they may be 
shot while running, if a man is rpiick onongln If the leader has 
passed ahead, sometimes the othci’s will venture out in jilaiii siglit, 
in order to follow him. 

Tliese monkeys very lurely come to the ground; I myself ]]a\e 
ncN'er seen one on or oven nea.i* the ground, excejot when wounded. 
They can pass from the binnches of one tree to those of another, 
not touching it, by Jumping; they jump upon and grasp the 
sAvaying outmost twigs, Avhich bend fai* down witli the weight, 
and then spring up. The monkey merely holds on as the branch 
sways doAvn, but with the rebound he scrambles filong to tlio 
lai’ger braiKilios. Monkeys can cross any bid, the largest rivei'S in 
this wiiy, on tlie nearly meeting tree-tops. 

These monkeys sleep in the trees, hut do not make rude beds 
of the branches as does the Obimpanzee. I have avsked ma,ny 
natives Koav monkeys manage to keep from foiling while asleep, 
and the ansAvers are A’^arious. But there seems probability in the 
a.(iC,ount that they sleep sitting, and holding on to branches or to 
each other. 

The habits of the three commonest kinds of CercopitJmm a3*e 
very similar, and Avhat is said above api^lies to all of them. The 
‘‘o.sok” (Ci cepJms) seems to be tbe most nimble, and the AAkite- 
iiosecl ‘‘avembii” (C, metikms) the least so; the latter kind is 
rather oftener killed than the others. Different kinds «are often 
found together in the same company. The cfdls of the tliree 
kinds, the ‘two mentioned and the “eSTiina” (^/. erxhlmii), are 
very much alike, hut one can lejirn to distinguish them. 

The habits of the little {0, talcqm'ti) differ in some 

respects from those of the other kinds. It is nc^ver found far 

from a large stream of Awater, and generally keeps to the trees on 
the very banks of streams. At Aullages situated neiu* rivers 1 
have been tohl tha,t these little monkeys steal com from the 

gai'dens. They m’e quicker in their movements even tlian llie 

otliers. Their call is very diffeicnt, being a, little ex})los{vo 
*Mc-sss !’’ tliat sounds like the splash of a stick throAvn into the 
water. 

TJje only remaining species of Cerco^ntheens tliat I collected is 
6k mglechiB, called ‘*avut”or ‘‘fun.” I obtained it only near the 
river Ja, as I did also Cercocebiie agiUs, called ‘^nsak.” But I 
heard of them both on the Benito, They seem to be found only 
, near large riveis. Hunters at the Ja told me that they find both 
these kinds only on the banks of streams. They hunt them on a 
smfdl tributary of the Ja, near its mouth, by Avadiiig in the 
stream when the Avatev is low» 
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I obtamecl a number of specimens of embryos taken from the 
bodies of monkeys killed by natives. These were mostly brought 
in May, June, and July, though some came also in October and 
November. 

Other Monkess. 

The monkeys I have collected, not of the genus CeTcopithecm^ 
are Colohus satcmas and two species of Cercocehus, besides Cbtco- 
cehus agilis mentioned above. 

The Colob is of local distribution, and I know nothing to tell 
about it except some doubtful statements of natives. The same 
is true of the Cercocehios called “kak” (? (7. allngena). 

The ‘‘eka'afuh ” {Cercocehm coUaris) is a little better known. 
Monkeys of this species are not rare, but are not often killed. 
They differ finm those of the common kinds in that they often 
descend to the ground to feed. Their call is veiy different from 
that of the Cercopithecus monkeys. It is rather shrill, and emls 
in an after-sound like that made wdiile drawing in the breath or 
gasping. 

The Galago Lemurs. 

These little ci*eatiires have a wonderfully tight grip; their 
clammy flattened fingers i-esemble the toes of tree-frogs. 

The “ 4mam ” {Galago alleni) is found in the daytime in hollow 
trees, thi‘ee or four huddled together asleep. The little “ 6jam ” 
{G, cUmido-§i) is similarly found asleep, thi’ee or four huddled 
together in old nests of the squirrel 6sen.” Some people have 
told me that the little Lemurs make their own nests, hut it seems 
more likely that these are only old squirrels’ nests. The other 
species, G. pallida^ called “nsiie,” uses neither hollow tree nor old 
squiiTel’s ne.st foi* a hiding-place in the daytime. They are found 
sleeping in ])unches of as many as Imlf-a-dozen, clinging with their 
arms ai*ound each other’s bodies and around the branch of a tree. 
A shrill squeaking or chirping, often heard at night among the 
tree-tops of the foj'est, is referred hy the natives to the ^‘usae.” 
They say that this noise is heard oftener near morning, and that 
then the ‘4*ather” is calling together the rest of the company, to 
gather them into a huddle for the daytime. 

An ojain ” that I kept alive once for sevoml days made a. 
chirping noise at night, as shxill as that of a cricket. In grasping 
anything with its hind hand, the dawned finger was always folded 
in the palm, under and not ovei' the thing grasped. 

An 4mam” that was brought to me alive showed great powers 
in jumping. A monkey can jump oiitwaids and downwards and 
catch a branch, but this Galago could jump out and up and cateli 
hold of a branch. It died in the hot sunshine when I was away 
from camp; it had piobably never felt sunshine before. 

The Pottos, 

The two or three species of Perodkiicm of which the names 
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hiivv lu'en scut U) luo I Iiavu not loaruoil t.o with 

oeriniDiy ; in the little 1 have to say about tlioin I mast inentioJi 
them together. 

'Chey are 1‘ouml in the daytinu? (Mirled up abloep in tlie trees, 
iigiitly clinging to a branch. Ho tiglit is their gri]» of the brau(*h 
tliat speeiniens huxc soinetiines eonio to me mutilated in tlio 
I lands, the natives who etiptiireil them declaring that it was only 
by cutt.iiig the lingers that tliey could loosen the animarw hold. 

Pottos are sometimes caught in tra-ps placed on a. horizontal 
pole or bridge iTossing .an open space ])etween two pieces of forest, 
sncli .as a narrow' place in .a. garden clearing or a. stimui. The 
animal cjosses on the p{)ie in preference to descending to the 
ground. One specimen was killed at night on the roof of a 
house, to which it seemed to have wandered from the overhanging 
pl.aniain-tops. 

A suckling female was caught in January, along with a half- 
growni young one. 

Tiie single spicimeu of Arctocehm aureuB tliat 1 sent to the 
museum is the only one of this animal I have ever seen. 1 
found it in a village on the Benito River, where it had just been 
killed by a nalive, who did not know what to call it. However, 1 
liave sometinms heard from natives of a rare beast like the Potto, 
iviiich must be the same. 


Thk Frujt-eating Bats, 

The commonest species of Mpomophorm (? L'rfmnqueti), called 
eudem,” probably makes more noise at night than any other 
creature of this country. Their monotonous croaking racket may 
be heal'd in the ])ush-growth about villages any night—at least if 
any of the wihl trees growing in such places are in fruit. '^J’liey 
were especially abundant about my house when an Lldika ” tree 
near by was ])earing, Tboir noise, consisting of n, sort of croaking 
bark repeated many times in a monotone, was gerajrally heanl 
coming from a thicket wliere the hat seemed to bo lianging, liut 
sometimes, at de.'ul of uiglit, the sound was he.'vrd passing over- 
liead, from a hat flying. Whenever a biincli of ripe bananas was 
h,*inging on my porch, it was \ isit<}dby the bats at night. When 
tlve bananas got very soft, the bats would eat siweral of tliem in a 
night and lute many more. They took their bites on the wing 
while Hying to and fro. 

Bo}'s would sometimes find these bats hangiiigon bushes in tJie 
day timer On the last day of August and the first of Hepteinher 
two females were brought to me, each with a half-grown young 
one, wdiicli had been found clinging to the mother. 

The hig llypsignathus mmmiTosus was very abundant in the 
mangroves and palms along the banks of the Benito River, where 
it made a noise like that of the ‘^bindem,” but still louder. 
In the Bulu country, where there are no large streams, they are 
hot common, but are sometimes found kinging in the forest, 
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especially in swampy places. One so found was discovered througli 
the little birds twittering around it, as they do ai’ound an owl or 
a snake. 

The Horseshoe Bats. 

The big J/ipposideros commersoni I Lave soinetimes seen Hying 
about over villages at evening twilight, catching insects in the 
air. While doing this it makes a little squeaking sound in a 
A’eiy high key, that some people (natives) said they could not 
heal*. 

nip)posidei‘os cychpis is very frequently found in hollow trees, 
along with Idktrus and some sj'jecies of Muridiv, 

One or t\\’o species of Xyctens have been found also in hollow 
trees. 

The Yespertilioxib-e. 

little Bats of this family ai*e geiiei*ally found hanging on 
bushes in the daytime, or seen Hying around villages at evening. 
Some of them seem to he pai-tial to the plantains and bananas 
at the back of villages, hiding under the big leaves. 

Tw^o adults and a young one (in the month of October) were 
caught together, entangled in a spider’s web. 

One very little bat was found in a knot-hole in a small tree 
that had been cut down ami cai*ried come distance to form the 
post of a house; the little liat liad not lieen disturbed by the 
cutting or the carrying of the tree, ami was found by bo}S who 
Avere peeling the bark. 


The Wrinkled-lippeb Bat. 

The Bat called efefae ” is a member of the genus Xycthiomus. 

Bifefae ” are found in the holes bored in dead ti‘ee-trunks by 
the Burbets called 6vf»l ” (ffeliobuceo hompartei). The bats and 
the birds seem to live in the holes at tlie same time. They are 
so often associated that tlie white eggs of the Barbets are said by 
the natives to hatch out Bats. 

Tlie large Tap/wzous pdi was obtained only on one occasion, 
near the Benito Eiver, and must be rare or local. 


The Potamogale. 

Most of the specimens T have obtained of the jes ” (Potmno- 
gale vehx) were caught in snares set on the banks of streams, at 
places were the animal’s excrement was seen. It seeniwS to have 
the habit of resorting a,lway*s to a certain spot to void excrement. 
The “jes” is also occasionally kiUed by women when fishing out 
little pools in the streams. Wlien one is discovered in the pool it 
is surrounded, and ail the women strike at it with their cutlasses 
as it darts hither and thither in the water, till it is killed. One 
specimen (a pregirant female) was said to have been dug out of a 
liole in tlie bank of a stream. 
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Two railier small ones, also said to ha,ve been dii^i,^ out of 

a hole in Ji bank, were laniiglit to rue in the mouth of March. 
They lived three days, drinkiiit^ a. little milk, and one of them 
eating also bits of boiled egg, whicli it seiztul in its month with a. 
sudden motion, as if afiuid they would get avvay. When not 
curled up asleep they were continually vS(][uirming and gliding 
o\xu* each other with a motion that made one think of smikes, 
Tlieir movements were very quick. They occa,sionally uttered a 
little sf|ueaking noise. 

i\s to the time of breeding, it may he remarked tlu'it two 
fenriles, each with embryos in the body that would liave ]n?eii 
born in a short time, were caught in tlie mouth of tluno. 

The Leopard {Fells 

As already stated, traces of Leopards are often seen, and theii* 
ravages are frequent, though they are seldom seen thoms(dves. 
When tlie natives do find them in the forest, tliey are usuaJly 
hidden in the closeKst thickets, and their presence is indicated 
by the alsumied chattering of squirrels and birds about tlienn 
Hunters often j&nd partly-eaten measses that leopards have left. 
They say that of monkeys the Drill is most often found thus. 

Leopards are said to hunt in pairs, a male and a female together. 
If three ai’e together, they are a mother and two well-grown 
cubs. The she-leopard brings foi^th two cubs, sometimes three, 
in large hollow logs or hollows tinder rocks. 

I have often seen droppings of leopards in the path, live kind 
of hair in them shows on what the leopard has been feeding. 
Bometimes the long imn hail* of the tail of certain antelopes is 
recognised, and sometimes the quills of porcupines, 1 hat e seen 
the marks of leopards’ claws on the bark of trees. Once a. soft¬ 
wood tree on old cleaied land tvas seen with scars of edaw-marks 
in the bark at i*egular intervals clear up to the lirst branciics, 
15 or 20 feet from thegi'ound. There a])])earcd to have been two 
animals, and the natives witli me renuirkcd that the scars wm'c 
made by a male leopard cljasiiig a female np the tree. 

The natives consider the flesh of the Leopard tlie best of 
eating. 

The Civet {Viverra eweiia), 

I have more than once heard in a, thicket iu the forest a 
snarling noise like that of <logs figliting, and been told iliajj it 
was made by two “bezoe.” “Zoe” is the Enlu name of the 
Civet. I once saw a ‘‘ zo6 ” trotting along in the forest with its 
nose to the gi’-ound, apparently smelling for worms or othf‘r 
creatures under the dead leaves. 

The zo6 ” hides also in the big grass {Pammmi 
that comes up on old cleared ground about villages. A b(vy cutting 
grass on the oiitsWrts of the Mission premises found an old white- 
whiskered female curled up asleep, and killed lier with his cutlass. 
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Slio JiMcl milk in two teats; that waj:^ in October. In April a 
man showed me a young “zoe” the size of a tw’o-week’s-old 
kitten—one of three found in a lair not far from a village. 
About August a man shot a mother that had two or three little 
ones in a nest in the same big grass mentioned above. 

The Civet visits the fields of growing corn (maize) at night, 
and breaks down the stalks and eats the tender ears. It prowls 
about chicken-coops at night, and sometimes catches poultry. 

The CtExet {Genetta), 

Tlie nsifi,” as the Genet is called, is the greatest poultry 
thief of the couiitiy. From its proverbial shyness, it occupies 
the place in popular talk and tales that the fox does in Europe. 
It hides in the thick hushes about villages, rearly to snap up any 
fowl that \vanders too far away. But it is also an inhabitant of 
the big forest, for it is often killed far from any human habitation. 

A female killed in January was suckling. 

POIANA RICHAEDSONI. 

This rather rare little beast is called “ cyan.” It is found only 
in the forest, sleeping in the daytime on thick tangled vines, and 
walking only wlien disturbed. A female brought me in October 
had milk in two teats. A native hunter told me that the “ 6yan ” 
produces two young. 

The Naxdixe {Kaiulinia hbiotata). 

The Nandine, or “ nivae,” lives on vegetable food, such as the 
fruits of the asen ” tree and the little gourd-like fruits of a vine 
{Luffxh hat€sU\ and these are used by natives to bait traps for 
catcliing it. It foliages at night and sleeps in the daytime, in thick 
tangles of vines in the tree-tops. It is sometimes seen at dusk, 
either in the forest or in village clearings, creeping along the 
bi’anches of a tree. One evening, at my camp in the forest, two 
'were heard in the tree-tops near by, calling to each other in'a 
♦small, faint voice, like a kitten mewing. 

Though it is thus arboreal, it often runs around on the ground 
at night and also visits villages. It is frequeiitly caught at 
night in dead-fall traps ntm,r vdkges. Once in a village where J 
was staying, happenhig to be up in the early morning before the 
people had come out of their houses, I saw a mva4 ti’otting 
along in the street. Another morning soon after that I noticed 
that something had been gnawing during the night at the bits of 
liesh left on a skeleton of a chimpanzee I had hanging up in the 
palaver-house to dry. The skeleton was hung farther away from 
the post of the house, but still the next night it was gnawed 
again, though the animal had to go along the under side of the 
ridgepole to reach it. The third night the bush-rope by which 
the skeleton was hung was lengthened, so that the animal had 
^nkso to descend the hiisbi*ope; and still the skeleton showed in the 
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iiioriiiiig foviliiT lujirkfci of gnawind,^ 'Che next night, after 
watching for it till pa,st nnMnight, F lual jnst gone to IkhI whcii 
the hoy, who took luy plni‘e wa.tclhng, tired; he missed the 
animal, hut he .^aw it, and it was undonhtedly ii “ mvae.’’ 

Though that one w*as hunting for meat, there is no douht that 
the usual food of the Nandine is vegetable. It iiev(U‘ catches 
chickens, as do other Vtrerrkhv. 

CllOSSAUCJlTTS OBS(nTlUTS. 

Three young of this little aninud, which is called nyanioso’o,’’ 
were once brought to me by a man who sahl he found tliem in 
a hollow tree wnth the opening nea,r the ground. They were 
probably two or three weeks old. They liN ed only a. few ilays, 
though they drank a little milk and ate bits of meat and egg. 
First, one that looked puny at the beginning died. Then one of 
the others was accitlentally killed, and the romaining one after 
that cried continually till it died. When awake and stirring, 
these little creatures inade a little squeaking noise like the twit¬ 
tering of small birds. Wheii running about on the ground they 
kept close together, one behind tlie othei*. generally wdth the nose 
of one touching the rump of the one ahead. Once, when a. gun 
was fired not far off, the thi^ee instantly crouched down behind a 
stick at the sound, 

Mr. Johnston, when hunting in the forest, once killed two of 
these little animals at one shot. He said they were making tlie 
same squeaking noise my young ones made. Native huntens say 
these animals always go in companies one hohind the other, like 
my young ones, sometimes a doKen together; and that they root 
among the dead leaves and vegetiible mould of the forest, looking 
for worms to eat. 

Tun Mokoooses. 

The larger Herpesies (//, called is one of tlie 

small animals most fre(|ueutly killed by the natives. Yid. 1 Imve 
notliing to record about it except that it is found in the forest in 
sw’ampy places or near streams, and is sjiid to eat crabs, 

The small Herpestes gracilis^ on the contrary, lives not in the 
forest, but in the thick bushes a]>out villages, and is seldom killed, 
though it does not seem to be rare. That it is so seldom killed 
seems to ho because of its extreme wnriness. It is a great poultry 
thief. 

JBdeogah nigri^^es mems to he found in the same kind of 
place as Herpestes naso, but inoi*e rarely. 

The Laeoer Hoofed Animals. 

The Hoofed Animals form the most interesting gi*oup from the 
sportsman’s, point of view. So it is with i‘egret that I have to 
confess my failure to loam much about them. 

The small Bu&lo of this part of Africa, and the two species of 
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Antelope of the genus Tragelaphus^ of which the larger is called 
“ emval” and the other “ hkok/’ all prefer the parts of the country 
in which there are open grassy places. Hence they are more 
common near the coast, where, for a mile or two back, there is 
much grass, than further inland, AV'here there is scarcely a break 
in the forest; and far inland, where again there are extensive 
grassy places, they are likewise more frequently met with. 

The Buffalo is not absent, however, from the most densely 
wooded parts of the country. Sometimes a number of them 
come to feed at night in the grassy sites of deserted ullages. 
In such places some native hunters are bold enough to shout 
them, but they do so at considemble risk to their lives. I have 
lieard of more than one case of a man being killed by a Buffiilo. 

A large Antelope called ‘‘ ezona,’* of which I have seen strips 
of the skin and the spiral horns, must be the Boocerms eitrycerus, 

1 hare heard of it only in the interior, about the River Ja. 

The Duykers {Cephcdophit^s), 

The six species that I know of the genus Cephcdopkifs, though 
they differ considerably in size and colour, are much alike in 
their habits. They a.re all inha-bit<‘ints of the deep forest, coming 
around village clearings only when attracted by the growing 
crops. When the people find that their patches of maize or 
peanuts are being visited at night by antelope, they build light 
fences around them, A small gap is left in tho fence, ami a 
snare with a strong noose of vine is fixed in the ga]’>. In this 
way they not only protect their crops, }>iit often secure meat 
besides. 

Wlien anyone finds fresh tracks of one of these antelopes in 
the forest, he follows it to ’some thicket; and if he sees tracks 
entering and none leaving the thicket, he goes to the village and 
gets help. Then the men go with a long net they make and 
keep for the purpose, spread it in a suitable place, and try to 
surround the antelope and drive it into the net. Many are caught 
in this way. Many are caught also in pitfalls. 

The iwl so ” {Cephalop>hu8 castanevs)!^ reputed to be lass waiy 
than the others. It is sometimes found in the forest or tlie 
borders of clearings, lying curled up, asleep. The sleep of the 
s6 ’’ is proverbial among the Bulu for soundness. 

Young of different species of Duyker are often fouuff asleep in 
the forest, wdiere they have been hidden by tbeir motliers. A 
female “ s6 ” caught on September 25th would have brought forth 
one young in less than a month. 

The commonest of these Buykers is the smallest one, the 
“ dkwen” {Oephalophus melmiorrhem)* The next in abtindanee is 
the “ mviu {0, caMpygm), 

The PtoHY Axtelore. 

The diminutive ‘‘ djoe ” {FeoU'i^gm hatesi)^ tndike the Buykers, 
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is found only in the vicinity of village clearings, and never in the 
depths of the forest. Hence it is most ahiindant in parts of the 
country where there are large and old settlements. Sometimes 
when it is seen and chased by natives in the grass or thick sweet- 
potato vines about villages, it becomes entangled and is caught. 
It is especially fond of eating the growing peanut-tops, and is 
caught in noose-traps set at the edge of peanut-patches. 

The Oiievrotain. 

The curious little lioofed nnimal called ‘‘ viou {Dorcathernthh 
aqiutticmn) is found only fdong the hanks of streams of consirler- 
ablo size. The only use I have k-a.riied tlait it makes of tlie 
water is as a i*efuge wlieu pursued. It is said to he uuable to 
run fast like an antelope, and if found far from the watei* is 
easily caught by dogs. It is hunted by a company of men with 
dogs, as is the porcupine. The dogs start it up a.iid the men run 
along the bank, and either intercept it, or, if it gets into tlio 
water, shoot it as it swims or stands with only its muzzle out. 

The vioh is said to ma.ke a rather loud noise, something 
between the little whistling bellow of a.ntelopes aiul a loud gi’uiit. 

Its meat is very white and very tender. 

The Eed Eiver-Hog ( Potamochiernf ^ pomifi ). 

In July 1902 several little pigs Just born wei‘e brought alive 
to the Mission. They had been found and cauglit in the forest, 
in one case four in a litter. In 1903 some were brought iu 
August. Out of several that were brought to the Mission, the 
only one to survive was Pet.’^ He early took to human ways, 
and deliglited in the company of the little native school-hoys. 
He was foml of sleeping with them, and stpiealed angrily when 
shut up in his pen alone at night. 

In his third month he had lost all his stri]>es, and was {ioIouihmI 
like his adult kind. The stiipoM began to <lisappear low down on 
his sides when he was only two or three weeks old ; the last strijK^ 
to go was the black one ahmg the midflle of the back. 

When “Pet” was three or four months old, a conipaiiion was 
caught for him in the forest. Tliis pig, a female, hoing about tbi' 
size of “ Pet,” must have been born also alioiit July, “ Pet” luid 
become m accustomed to human so(uety tliat he would not own 
kinship with the new-comer; though iu the same pen vvitli her, 
he took no more notice of her tlian of a.n animal of a-uother kind, 
Bhe, in turn, did not take kindly to her surroundings, and when 
let out of the pen made for the “bush,” and was not caught 
again. 

As “ Pet ” grew large, he began to giamt or “ mem,” a peculiar 
emphatic sound of which the domestic pig’s grunt is only a faint 
imitatioTi., “Pet’s” grunt expressed lusty strength arid self- 
satisfaction^ with the suggestion of a threat to any one who 
should molest hiin» As he gmv he also developed carni^^oro^ls 
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propensities, in so far as to catch and eat chickens. When a 
chicken or well-grown hen approached too near, to share his corn, 
he whirled suddenly and caught her in his mouth. Then he 
learned to take fowls from the roost at night, and showed much 
ingenuity in getting into the chicken-house foi* the purpose. He 
became such a nuisance on this account that he was made into 
pork before he reached his full size. 

The wild Red Hog’s fondness for cassava-roots causes it to do 
much damage to the gardens. But what the people lose thus 
they more than get back in meat by killing the hogs in pitfalls 
dug where they must pass to get to the cassava. Once, in June, 
there were caught in two pits near the village where I was stay¬ 
ing two adult males, one adult female, and three half- or two- 
thirds-grown young ones, probably nearly a year old. They 
belonged to one band, or “ sounder,” that was found in the day¬ 
time in the neighbourhood of a clearing, and was siiiToimded by 
men and driven into the pits. 

These wild hogs forage both by day and by night. Their 
incursions into the gardens are generally made at evening. 
Hunters tell me that they sleep in the latter pai’t of the night 
and in the heat of the day. 

I have seen a nest or bed in the forest where a family of these 
hogs had slept. It was in a damp place, and was composed of a 
mass of endogenous plants such as grew there, pulled up by the 
roots and piled together. Hatives say the hogs do not nse the 
same sleeping-place more than one or two nights or days. Even 
the small pigs follow the sow from place to place, and may be 
heard squealing as they i-un after her. 

These hogs are fond of dampness and of mud, as ai'e all their 
kind, and many other animals besides. But they find damp places 
anywhere in the forest, and are by no means partial to the banks 
of rivers. 

The meat is tender and good, but with little of the character¬ 
istic pork fiavoiu*. 

TfiE Tree Dassie {Dendrokyrax dorsalis). 

This little animal, called “ nyok,” utters a,t intervals during the 
night a loud, long-drawn, trilling or rattling cry. This is repeated 
several times in quick succession, with increasing loudness, so that 
you think the animal nearer when he finishes than when he began. 
The sound always comes from high up' in a large tree. Hatives 
hearing it at night locate it in a cerbrin tree, and go next day 
and chop the animal out of the hollow high up the tree-trunk, 
where it lives, and catch it alive. Sometimes two are found 
together: and they say when the shining of their eyes is seen in 
the darkness of the hollow tree, one eye only of each animal is 
seen; if two eyes appear, there must be two animals. 

The people all tell me the “ ny6k ” descends to the ground to 
feed at night, and that it feeds on the leaves of bushes; a certa.in 
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shrub, a speciiss of VUex, ]in,s 1 ) 0 (‘U poiiitiMl out- ns its favourite 
food, Tlin.t it eats leaves is cortju‘n from what I ha.ve seen in tiie 
stomachs of specimens. That it go(‘S a.hont on the ground at 
night is proved l)y the fact that specimens have been l)rought to 
me caught in dejul-fall tra.ps on ilie ground at niglit. T\io 
‘Miyok” seems to be silent when on t!ie ground, and utters its cry 
only when u}) a, tree. 

Wiile it is (‘ertaiu that this animal constantly ascends and 
descends trees, it seems siiigularlj’ilhcoustracted for climbing, and 
one seeing it would almost as soon expect t\, pig to have arboreal 
habits, its descant is easy, however, if it is true, as tlie natives 
tell, that it merely lets go and tumbles down. 1 have s(‘en, indis¬ 
tinctly, an animal of the size of the ‘‘ nyok” tumhh^ from a. leaning 
tree-trunk to the ground and rusli ofi‘ through the mnlergrowtli. 
Its mode of ascent is difficult to explain : tlie fact tint Jiiany 
trees stand leaning may help to account for it. I ha\'c been told 
more than once that the ‘‘nyok” reaches its higli door by means 
of a lailder of tangled vinos such ns hang from every large tref‘, 
sticking its feet through the loops to climb. long projecting 

front teeth look as though they might help it to (dirnl). Hut a 
young specimen, the tusks of which did not proj(‘ci. at all, was 
said by the man who brought it to have been sln>l while climbing 
a vine. The rnbbex'-like surfaces of its long soles may help hi 
to keep from slipping while climbing. 

This animal seems to be a fa.vourite prey of the Leopard anil 
of the Crowned Ha,W'k-Eagle, 


The EmiPiiANT {Elephm afrlcanus). 

In this forest country Elephants are seldom seen. Their pa-ths 
arc in the most remote parts of the forest, but they often come 
on moonlight nights to outlying gardens or to deserted village 
sites where a few' plantains and bananas are still growing. These 
they tear open, eating the tender lieait. Wlicu tla^y u-re feeiUiig 
t.he noise of the breaking of bra.ucheB can be lioanl to a, coiisidei'- 
able distance. The only siglit I have obtained of ele])lia.ut)S wnld 
was at early <hiwn, in an abandom^d garden, which tliey were just 
leaving for the forest. 1 was then struck by tluj ease witli whicli 
one boiindel over a large log. Many tilings go to show that 
elephants wild are far from clumsy, and are even iu their 
movements. Their tracks often lead up or down steep hills, 
They range far through the forest and tra,vel far in a. day. 

The natives hang a small log, with a. largo iron spear-head set 
in the lower end, over a place where an elephant is likely to pass^ 
in such a way that in passing he throws a trigger connected with 
the vine by whicii the log is suspended, and lets it <lrop on his 
back. When an elephant has boon wounded in this way it is 
tracked far through the fox'est, sometimes for several days, and 
occasionally it is at last found dead. With the inferior guns the 
natives possess, they wisely x^fraiii from shooting oh^phants, even 



1905.] MVMMALS OF SOUTIIEUX CAMEROOXS. 81 

when tliey coiue U 2 ')oni.hoin. But some men i found in tlie region 
of the Ja ))ol(l enough to slioot darts headed witli broad and sharp 
cliisel-like blades from their guns, and thus kill elephants. When 
a native kills an elephant he secures a great prize, for a pair of 
good-sized tusks are a small fortune to him, and the supply of 
meat is enough for many villages. 

At a village on the Benito Eiver I saw where the people, a 
few months befoi’e, had constructed a strong fence at the outskirts 
of their clearing, where a herd of elephants had been coming of 
nights to feed. Into the enclosure thus made they had managed 
to get the elephants, and had killed six or eight of them, shooting 
them from behind the stockade or from stations in large trees. 

ISTatives sometimes find elephants dead. Iliese may sometimes 
bo such as have been wounded l>y speai'S of the kind described 
above ; but I think that they are those that have died a natural 
death. 

A large elephant-skull that I once sa,w lying by a path in the 
forest had no sockets for the tusks, but only rudimentary holes 
the size of one’s finger. The people say elephants ai*e often 
destitute of tusks. 


The SrEGiES of Anohaluiius. 

The Anomaluri, winch, have in Fang and Bulu tlie generic name 
ngui,” are among the most strictly arboreal animals that exist, 
I never saw one, or heard of one having been seen, on the ground; 
and I know that when one falls to the ground wounded, it is 
helpless, and does not try to run away. They can ascend and 
descend large smooth tree-trunks or the inside of liollow trees, 
where an ordinary srpiirrel could not go. Tu such places they 
have a humping mode of progress like that of a C4eometer cater¬ 
pillar, and tlie sharp-pointed scales on the underside of the tail 
are pressed against the tree to aid them. Tliey must be much 
aided also by the wonderful shai'pness and strong curve of their 
claws. The claws of dead specimens were continually catching on 
things—on other specimens, tlie side of tlie vessel, or even my 
hand when handling them— and holding so that they were not 
easily shaken ofi*. I ha ve never seen these Flying-Bquirrels on the 
small outer branches of trees; hut tliey must go on the outer 
branches, for they leap or sail tlirough tlie air from one tree to 
another. 

I have often asked the natives what these animals eat. The 
answers showed ignorance : it w'as commonly said that they eat 
fruit or nuts ; T was filso told that the “ avemba iigui ” (J. /w- 
crofti) eats the fiesh ” of trees, that is, the soft camhmmAeiyeT 
•under the bark. A gTeenish pulpy mass I have seen in the 
stomachs of some speeiliiens seemed to confirm this. 

The species just referred to is generally found in the daytime 
clinging to the inside of large hollow trees, though sometimes, espe¬ 
cially towards evening, it is seen eroucbing against the outside of 
Puoc, ZooL. Socj.—j 905, Yon. No. Yj ’ 0 
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the trunks of trees. I’lie owns n^ffui'’ (^1. hvldenl) is not fouirl 
in hollow trees—-at least, not usually. It is fonrul even in tiic 
daytime, crouching Hat against the trunks of trees, but is oftenest 
seen towards evening. The rare A* fulgens seems to be likt^ 
-4. heldeni in habits. The small A, hatesi^ which seems also to be 
rather rare, has been found in hollow trees, like A. heeerofiL 

I have more than once heard a low noise in tlio forest at nighiu 
between a whistle and a hoot, or like the sound of a. switcli ruslnng 
through the air. It was like that made by an owl, though 1 know 
of no owl’s cry of one syllable as this is. This iioisc iJie naiiv’tis 
believe to be made by the ‘^aveinba hgui” (A. heeo'o/ti). 

The Smaller ANOMALEiiiDyE. 

The two species of AlitirnSj the rare Ze%lzerellii^ and ihe Dor¬ 
mouse are all called liy the same Biilu name “ asi’i-ndan.” None 
of tliese, except the IDormouse, has ever been found, so far as I 
know, in any other place than hollow trees. As they seem to 
spend the daytime in liiding, tliey must feed abroad at night. 
Whenever a liollow tree is chopped down, some of th(‘se little 
animals, together with bats, especially the *^angoh’’(///)^y;esic?«#/*Oi.‘ 
oydofd) an(l certain species of Muridse, are found in it. Often 
boys insert burning planta,in-leaves into an opening in a hollow 
tree neai"* the ground, and the smoke ascending suffocates the little 
creatures above, so that they drop dowm and are caught. 

The Squirrels, 

Several of the species of Squirrel are quite abundant. The 
commonest of all is the small striped one cidled “ 6sen,” or ratlier 
the two called dsen.” This name is applied botli to SemraB 
isahella and A', lenmkeatns^ and as these a.ic very much alike, nml 
I have not usually distinguished them, they must be spoken of 
together. Tlio “osen” is found both in the forest and in tlio 
bushes of old clearmgs. Nests of the “oseii” are often found, of 
dry leaves and fibres woven into a, complete globe. One 1 once 
found, with two young ones in it, ha.d no opening ap})ar(‘nt, ami 
the little mother seemed to have closed it after liiiv when slu* lift. 
These young ones were found in February, and in the same nmntii 
1 w^as shown other young dson ” by boys who liail found them. 

About nests of the other Squirrels 1 can sa,)^ notliing. But I 
have seen an ‘^dvae” (Sciiirus rufobmchkitus) carrying a Sj[)ray of 
gi’een leaves in its mouth as it i‘an along the branches" 

The two large Squirrels (N. nordliqffi and B, mhoivt) are much 
a,like, though always distinguishable, if seen plainly, Tlie former 
(called invok ”) is the commoner; the other (eallod nsem ”) is 
said to descend to the ground, which the ‘‘ mvdk ” seltlom or never 
does. These two aie said by the natives to be able to gnaw 
through the flinty shell of the “ ngali” nut, the hardest vegetable 
substance I have ever seen; while other Sqxtirrels are said to lie 
unable to do this. ; ^ 
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The ‘*6(1011 ” [S. pjjyrhopn^i) often seen riiniiiuc^ on the ground 
or on logs. The s tine ivttiTO name is fjpplied to the less roinmoii 
S. anriciilaiiis, S, mpstaM, wliicli is a third species closely re- 
semhling the last two, was common along the banks of tiie Benito 
Kiver, in the Pandanm bushes growing by the water’s edge. It 
is absent or rare in the Bulu country, where there are no large 
rivei's and no Pandanus, 

Some of the Squirrels, at least, are able to pass, like monkeys, 
from one tree to another, by jumping across and catching them¬ 
selves in the foliage. An “ ovae” was seen to spring from a limb 
where it was running, outward and downward, 0 or 8 feet, into 
the thick foliage of another tree, and citch itself on the leaves 
and small twigs. An osen ” was seen to do the same, but not 
jumping so far. 

I have learned to distinguish tlie commonest kinds by their 
chatter. The little “ sep ” (S. poe?is/s} makes a sibilant noise of 
one syllable, which may be written “ pish! ’’ The ‘‘ bseiTs ” chatter 
is that most often heard, and varies a good deal. The natives 
represent it by the word ‘^kenge,” which does very well, only that 
ofto a syllable is rapidly repeated many times, somewhat as a 
person who stutters would do in saying ‘‘ kenge.” The “ edon ” 
separates the syllables more, uttering only one or two t)getber, 
thus: “ka-paka.*’ The noise the ‘*ova6” makes is peculiar and 
unlike a squirrel, being guttural. Tlie ‘•mvdk” makes a noise 
with soniowhat of the same guttuva.1 tone, thougli less so than 
the “ ovae,” and with the sylliibles more separated and the voice 
stronger and gruffer. 

All the commoner kinds of Squirrels have been seen joining in 
companies with little birds in the forest. It is the habit of many 
kinds of little birds to feed thus in companies scattered over 
soveitil neighbouring trees, moving loosely together, and such 
companies very often Iiave a Squiri*el or two in them. 


The MrTRin.E. 

Tlie majority of tlie little animals of the Rat and Mouse family 
are inhabitants of gardens and the neighbourhood of villages. 
This is the case with all those belonging to the genus Mus ; these 
are all trapped boys, witlx various devices, in and around 
cassavur ga,rden s. 

The “mven” {Mas imirHiatm) is reputed to he the most 
<lestructive of all to cassava-roots. It is the animal proverbial 
for greediness, a-s the pig is among us. It lives and bx^eeds in 
biuTows. It is holder, and oftener seen riumiug around in the 
daytime, than the others. 

The “ndan” {Mus iidlheryi) lives in liollow logs and such 
places. It often comes into houses to find food and to xiest, and 
becomes a house-mouse. 

The “abok’^ {JBm)nps hjpoxanthm)Vix%^ in tlie bushes growing 
on waste ground immediately around villages. It makes nests of 

0 ^ 
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<lry grtiss in hiislio.s, i ov f> IVoi fi'oni i]u‘ grnuml. W luni incjiii is 
scaj ee, tlie village boys ofteJi bunt ‘Mnebnk’’ ibr lend. They 
generally hunt them at duslcj when iii(‘y (the rats) begin to stir 
abroad, killing them with sticks or with bow and arwvv, or sur¬ 
rounding them in the weeds and driving them into a net, or mid<‘r 
an old cloth or idece of hark. This hunting “ inebok ” is a g]*eat 
sport with the village boys. Owls often come around villages at 
dusk, probably for the same purpose. 

The tiny Deiulromiis messorim likewise makes a nest in ihe 
weeds and grass around villages; its nests are nearer tiie ground 
tlian those of the abok.” 

The pretty little striped Arr^kctnihis pnlcheMiis idso lives in the 
weeds and grass around villages, often coming right into the 
village street, when that is w'eedy. It is not found witldu GO oi‘ 
70 miles of the coast, whore the village ch'ariiigs are smaller ami 
more scattered than they a,re faither inland. The piH>|)l(‘ call it 
“j5e-fb,’’ or leopard-mouse, from its bright ctdour. Tlu^ro is a 
proverb to the effect that you do not need to ttdl the Icjopjird- 
mouse where to turn off the path.” 

The little red Lophuromys sikapmi is anotlmr inliabitant of tlu^ 
bushes and grass that gi'ow only about villages. It is a- curious 
fact that most of the examples of this species caught have stumpy 
tails or no tails at all. The notion of the people about it is, that 
whenever the ‘‘ ekui (as they call this mouse) crosses a. path it 
loses its tail. 

The nsomian” {Deompf^ femigineus) is tmpped, as the others 
thus far mentioned are, in old cloaretl land about villages; but it 
seems to live also in the forest. 1 have seen one caught ly 
smoking it out of a, hollow tree. 

The ncl6n ” {Malmomys lojtgipes) is an inhahitaiit of the 
forest, where it is often caught in dead fall traps set for ilie large 
rodent koe.” 

The “koe” {Orketomys gamhlmma) lives in burrows in the 
forest. Trapping it is conshlered a pursuit wmrthy of men, while 
other Miiridm are left for hoys. Men goon cam plug drips far 
into the forest for this purpose, finding a place wIumh^ the koc ” 
are abundant, and there setting many traj;)s and staying 
days, drying the bodies of their witcli over the flro, to take back to 
the village and store for future use. 1 have he,ii*<l, when passing 
along a forest-path at dusk, a little piping or si|ueaking noise that 
my guide sahl was made by the 

The Black Eat has been introduced, and lias establisbed itself 
in the villages at and near the coast. It has not yet got more 
than fifty miles inland, 

The Beush-tatleb Poecitpine [Atherura afrkrma), 

Forcupines hide in rocky places, under and between the rocks, 
and in hollow logs, They are found in such places in tho day¬ 
time, and are said to walk £ibroad only at night. They are luiuted 
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with (logs, the small native dogs eiiteiing tlieir holes and driving 
them out. Often the dogs themselves catch a,nd kill the Porcu¬ 
pine, seizing it by the throat, where there are no quills. If it 
escapes the dogs, it is driven by men, with much hallooing, to a 
place where a net is stretched, into which it runs and is caught. 
Often several are caught at once in this way. 

The Pangolins {¥anis). 

The one or two small species of Mcmis are called “ ka,” and 
the large one, which I have heard of but not seen, and suppose 
to be Manis gigcmtea^ is called ‘‘avi.” 

They aU burrow in the earth. The “ka’' must be mainly 
nocturnal. One brought to me wn.s said to have been caught 
walking on the ground in tlie forest at early morning. Anotlier 
was found in the daytime on top of one of the ants nests, like 
huge hornets’ nests, that are found adhering to the trunks of 
trees. Those i have received as specimens have generally been 
brought alive and curled up tightly. It takes much strength 
to unroll them, and they are hard to kill. When forcibly un¬ 
rolled they eject in small quantities a very pungent yelloAv liquid; 
some of this that fell on a porch at the Benito mission-station 
permanently discoloured the paint. 


4. A Ooniributiou to the Stud}^ of the Function of the 
Anteunso in Insects. By Macleod Yearsley, F.E.C.S., 
F.Z.S. 

[Received January 20,1005.] 

The true function of the antennse of insects has for many years 
been a disputed point. As early as 1838 Lefebvre (1) disagreed 
witii Oken, who rega.rded them as auditoiy organs, and attiibuted 
to tbeiXL the olfactory sense. In 1847 Erichsou (2), by reason of 
Ills anatomical studies of the antemue, adhered to this view. 
The subject was also investigated by Le^^dig (3) in 1855, who 
traced the antennal nerve to the organs discovered by Erichsou, 
He also (4) desciibed what he considered to be auditory end- 
organs. Lowne (6) pointed out that one anatomical fact (fii’st 
noted by Diette (6) in 1876), viz,, the similarity of structure 
between the antennal ganglion and the olfactory bulb of 
vertebi’ates was in itself a guide to the function of the antennce; 
and Perris (7) made systematic investigations by experiments on 
living ii;isects and established their olfactory function. It would, 
however, be fruitless to attempt to mention all who have ex¬ 
pressed opinions—supported by more or less evidence—upon the 
subject. Indeed, Kraepelin gives references to more than 100 
papers dealing with the question between 1730 and 1883. 
Certain observations have been made by Kirby (8), Meyer, 
Lehmann (9), Leydig, Gruber, Hurst (10), Hummond, and others 
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in lavoiir of nu auditory function; but a pmiHal of ibcii* in¬ 
vestigations does not convince. A more favourable verdict can 
1)0 accorded to the conclusions of Ptaais (11), Hausa. (1^)? P<n'el 
(13), and Plateau (14) in suppoii of an olfactory fuiicticm. 

Lowne (15), in discussing the vvliole nia.tter, thouglit it im¬ 
probable that the antennae coni,aiii organs of audition in insects, 
and remarks : “ 1 tiiink it more probably a ha,lancing organ than 
an auditory oi*gau in the strict sense of the word,’’ 

Lord Avebury (16) describes an individual ant {jMyrmlca 
rnginodis) wbich laid lost the terminal ])ortioii of both Inm 
antonme: “Slie seemed to liavo lost lior wits. I put her into 
a nest, but the otliers took no noti(‘e of her; after ^Ya,udeving 
about a little, she retired into a solitary place, where slie remained 
from 3 r.M. to 8 p.m. without moving. The following morniug 1 
looked for her at 5.30, and found lier still at the same spot, 
Slie remained tliere till 9, when she came out. 8he remained 
out all day; and the following morning 1 found her dead.” 

Latreille (17), quoted ])y Lord Avebury, saVvs: Le sens de 
Fodorat se manifestant d’une manik-e aussi sensible, je \’oulois 
profiter de cette remarque pour eu dccouvrir le si6ge. On a 
soup^onn^ depuis longtemps quTl r^sidoit dans les antennes, 
Je les arraohai a plusieurs fourmis fauves ouvri^res, aupr^s du 
nid desquelles je me trouvois. Je vis aussit6t ces petits animaux 
que j’avois ainsi mutiles tomber dans un 6ta,t d’ivresse ou uiie 
esp^ce de foiie. Ils erroient et Id, et ne reconnoissoient plus 
lent chemin. 11s m’occupoient; mais je n’^tais pas le seul. 
Quelqiies autres fourmis a’approchdrent de ces pauvres affliigdes, 
portdrent leur langue sur les blessures, et y laisserent tomber u3io 
goutte de liqueur. Cet acte de sensibility se renouvela plusieurs 
fois; je Fobservai avec une loupe.” 

The “condition of intoxication or species of madiie.ss ” exbibitod 
by La.treille’s ants, bereft of their anienme, is at least suggestiv'o 
of support to LoAvne’s surmise; mmvoM% tlie roMilis of expta’i- 
inents carried out by Yves Delage (18) upon CcjibalojKKla. atid 
Oriistacea and by Clemens (19) upon fSewna cecroyia support it 
yet more strong] 3 ^ 

With a vieAv of o]>taining fimtlur evidence tqum the nuatier, 
I recently (1904) made a series of experiments upon Wasps. 
I captured at different times a number of spccimoiis (30 in all) 
of Vespa vulgarisf and subjected them to 1 ‘emoval of theiranteinue. 
My metliod was to coniine each Avasp under a sina.ll iu\'(uted 
Avineglass, beneath Avbieli aa^us placed a. little powdered sngav. 
By cautiously introducing a pair of tine angular scissors uxulor 
the tilted edge of the glass, I was able to snip off each antenna. 
a.t its base. ^ The iirsect thus mutilated was then carried into the 
garden and its movements carefully' Avatched. 

Experiments thus made on 30 wasps gaA'e uniform results. 
On first losing its antenna^, each Avasp kept passing its front legs 
betAveen .its Jeaaas and ihen rapidly diitAving them over the tiny 
woimds left by the scissors. Each wasp continued ihis nuuucuvro 
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for from 5 to 10 nainutes, after which it ceased to pay attention 
to its injuiy and tried to ^y. Attempts at flight generally 
occupied another 5 minutes, and were mvariabl}^ attended with 
the same result. Each time the w’ings ^vere opened, the insect 
was raised for about an inch from the gi'Oimd and then turned 
a somersault headforemost, like an acrobat. These somei'saults 
were always headforemost, the animal alighting on its back and 
struggling to its feet again. 

Each wasp made some score or more attempts at flight, always 
with the same result. They then desisted and wandered slowdy 
about as if uncertain of their bearings, blundering up against 
obstacles. Several were placed upon a window-sill, and each one 
so placed, if it reached the edge in the course of its wanderings, 
immediately fell off. 

Summai‘ised, the results of the removal of the antenme in the 
30 wasps were :— 

1. Loss of the pow’er of flight. 

2. Loss of the sense of direction. 

3. Yery no'iceable slowness in all movements. 

It has been suggested to me that the loss of flight and the 
somersaidts made headforemost every time that flight was 
attempted might have been due to tlie loss of a balancing weight 
occasioned by the removal of the antennae, and that the experi¬ 
ment should be made of fixing on false antemife in order to 
ascertain whether the insect would thus regain its power of flight. 
Whilst admitting that this explanation is possible, I would point 
out that, if the w’ant of balance were due to the absence of the 
anterior weight of the antennae, the insect would be more likely 
to turn over backwards, on account of the over-balancing weight 
of the abdomen, whereas the wasps experimented upon invariably 
tinned over headforemost. 

The conclusion to be drawm from these expeiiments is that, in 
wasps, the antennse are equilibrating in function, and in this 
respect they a.gi*ee with Lowiie’s surmise, quoted above, and with 
the experiments of Clemens on jSamm ceo^opia, already cited. 
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5. Notes on a small Collection of Heterocora from the Fiji 
Islands, ^vilh Descriptions of some New Species, By 
G. T. Bisthune-Baker, F.L,S., F.Z.S. 

[Received NoveinRei' 29,190ds] 

(Plates Vm. & IX*) 

In, the ea,rly piu't of last year I received, through the kind- 
Bes.s of iny friend Mr, ‘WateiLouse of Sydney, a small c(>Uecti<in 
of Heteroeera from the island of Yiti Levii (the largcvst of the 
Fiji group), among which are several interesting now species and 
some new records. The nieasurenients of tlie spccdinons are taken 
by mensiming the length of the wdng from thec(»ntre of thetimrax 
to the apex of tlie primary and doublitig it. All the inHocls wwo 
taken at Nmisori on the liewa Kiver. 

Sr3iiXGin.«). 

PsmOOHAMMA joroana, sp. iiov. (Plato Vlll. iig. L) 
d', Head and thorax pale grey; patagia edged latemlly with 
black, helow w'hich is a w’hitish stripe, the black stripe is continued 
through the metathorax md meete in the centre. Abdomen grey 
with a dark central dorsal stripe, a broad lateral rt;st-red patclx 
on each side which merges into the dark lateral wedge-shaped 
spots of the pofeteiior segments. Palpi grey, with a broad lateral 
dark rust-coloured stripe below the tip. Primaries whitish, basal 

, * For cxphu’iatiun of llie Plates, see p, 06. 
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area suffused with grey, with a dark spot on the costa at the base 
and another at a fifth, a small rust-red patch at the base of the inner 
margin; a medial large grey patch to vein 2 and bounded on the 
costa by two shoi't blackish stripes, the one nearer the base 
touching a whitish spot neai- the end of the cell and encircling it, 
a double postmedial strongly senuted line terminates this medial 
patch ; a subterminal deeply arched interrupted blackish dentate 
line rising in a hea\y black costal dash, beyond which is a wedge- 
shaped dark grey patch with a white outer margin; from the apex 
a. dentate black oblique stripe meets the costal dash; betw^een 
veins 3 and 5 ai‘e three dark marginal patches, the uppermost one 
obsolescent; cilia white, broadly intersected with rust-colour; 
betw^eeu veins 3 and 4 a black, slightly curved stripe from the cell 
to the subterminal line ; there is a slight grey scaling beyond the 
basal grey area; secondaiies rich deep rust-colour, with a bi’oad 
obscure black termen interrupted by the gi‘ound-coloui* at the veins, 
three pale lavender-greyish patches in the tornal area. Under 
surface: both wings rusty reddish, primaries with a broadish 
postmedial line, secondaiies with a broad medial and postmedial 
line. 

Expanse 106-110 mm. 

The type from Nausori is in my collection. 

CiiROMTS EROTus (Cram.). 

My specimens are somewiiat different from ordinary specimens 
from Australia and New’ Guinea it-c., the broivn oblique nebulous 
stripes iu the primaries are absent, giving them an unusual 
appearance; there is, how'ever, a trace of the stiipe in one 
specimen. 

ilEriALIl>.E. 

Phassodes, gen, nov. 

Palpi porrect, end segment depressed slightly; antenme shoi-t, 
filiform; all the legs fringed with hair on each side, bind legs with 
the tarsus pexiect; tibke and femora sliort. Keiiration as in the 
genus Fhassus Wlk., but with two bars close together from near 
the base of vein 12 to the costa in the primaries; vein Ir^s free, lo 
of moderate length, a bar from 15 to Ic and to the median vein; 
veins 9 and 10 in both wings forming a long folk on a long stalk. 
Primaries more or less excavated in both sexes below the apex, 
and decidedly longer than the secondaries; near the base of the 
innei* margin of the primaries in the d is n large gland (evidently 
a scent-gland), with a semicmcular opening towards the cell. 

Type, Fhassodes odoremihidd B.-B. 

In section B the neuration and other characters are precisely 
the same except that the scent-valve is absent. I am strongly of 
opinion, however, that a genus should not he created on a purely 
sexual character. 

All the »species are strongly scented. 



90 


BIR, G. T. BETHGNE-13AKER ON 


[ Fob. 7, 


Section A. 

PlIASSODES ODOEEVALVITLA, Sp. IIOV. (Pblto IX. flg.S. 1, 2.) 

(S . Head and tborax In-owiiisli grey, abdomen paler. Piiinaries 
pale grey, almost entirely suffused with darker gi*ey and closely 
covered with spots not quite so dark; a large scent-valve occupies the 
basal area of the inner margin, with a crescentic opening towards the 
costa,, two para,llel nia.rks on the valve, a series of aiitemedial spots, a 
medial series from the costa to vein 4; a silver spot at the upper 
angle of the cell proper and also in the angle of vein 6, beyond which 
is the postmediiil series of spots from the costa to just in front of 
the tornus, followed closely by a very irregular series to vein 3, 
the subterminal row somewhat confluent with the terminal row ; 
a pale spot on the costa a,bove the silver spot, and two pale pa,tches 
in front of apex. Secondaries uniform pale ochreous, tornus 
diirkisli grey. 

Expanse 70-102 mni. 

The type is in my collection from Xausori. 1 have also a 
much smaller specimen from the siime locality, in which tlie spots 
are somewhat obsolescent and obliterated, the patches on the 
costa are pa,ler a,n(l contra-st strongly with the darkei' areas, wliilst 
there is a broad pale patch on the inner margin in front of the 
tornus. There is no doubt, however, that they ai'e both the same 
species. 

Section B. 

Phassodes guthrei, sp. nov. (Plate IX. fig. 3.) 

cj. Head, thorax, and legs pale reddish, abdomen da,rker. 
Primaries greyish, covered nearly all over with ochreous-i*ccldish 
spots; base entirely so covered for a flftb; a nn.iTOW irregular 
silvery ■white streak across the cell to vein 2, followed by the 
corifliient spots across the cell, with a silvery wedg(^-sha})od 
patch below, touching which is a long subovate spot to beyond 
the middle of the inner margin ; a silvery patch in iho upper pa,rt 
of the cell, enclosing two small confluent spots (the lower of wliicdi 
is shifted outwards) except as to their lower majgin, following 
which are three large confluent spots, the lower of which toueluss 
the subova,te spot; a silvery patch margins the upper spot and is 
followed by two pairs of confluent spots, divided by a,notlu3r silvery 
patch, below which is a long spot in the angle of veins 5 a,nd (5, 
with an irregular series of foim roimdish spots below it to tf\e 
tornus; above the two pairs of spots is a small one margined la,tera,lly 
with silvery, with a larger spot beyond and two smaller below it; 
a postmedial series of eight irregukr spots from vein 8, ft,])ove whicl) 
to the costa is a short twin series of three spots, the lowest s])ot being 
the' largest; a subterminal series of spots, those near the tornus 
being darkly pupilled; termeii spotted withfair-sissed spots separated 
by silvery patches; a large silvery twin pa,tch nuirgins internally 
the subterminal spots between veins 5 and 7 , Secondaries uuifor/u 
cmamf oohraops,', ^ . 
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2 . Entirely brownish grey \vitli paler s 2 ‘>ots clarkly-pnpilled. 

Expanse, d* 100-105, $ about 120 mm. 

The types ai‘e in my collection and w^ere taken near the Eewa 
Eiver in Yiti Leva. 

Fhassodes bimorpha, sp. nov. 

d. Head, thoi*ax, and abdonaen brown. Primaries darkish 
brown, with the spots obsolescent; a darkly-pupiiled obscure spot 
outside the cell in the angle of veins 3 and 4, and two spots equally 
obscure near the terinen between veins 4, 5, and 6 ; two slightly 
paler patches on the costa towards the ai}ex. Secondaries pale 
ochreous. 

Expanse 114 mm. 

The type from tlie Eewa Eiver, Yiti Lovu, is in my collection. 

T ha%^e a second smaller specimen which nuiy be of the sjinie 
species, from the same locality, but it is very iiiiich paler, and tlie 
spots are more distinct, but the three darkly-pupiiled spots are 
present as in the type. 

More material may prove this species to be a dark foi*m of 
the preceding one, but it is so diffei*ent in colour and general 
appearance that we must treat it as distinct until proved to the 
contrary. 

PiiASSODES NAUSORI, sp. nov. (Plate IX. fig. 4.) 

d . Head and thoi'ax pale brownish grey, abdomen pale ochreous 
grey. Piimaries pale grey, almost entirely covered with spots and 
patches of the same colour, finely and darkly margined, a.nd 
separated by metallic sih er markings, wliich are more pronounced 
and lai'ger in the posterior tliml of the wing. In the upper part 
of the cell are three of these silver dividing lines which ai-e fine ; 
at tlie upper angle of the cell there is a silver spot, followed by a 
double mark like the letter H without the central bar; above and 
below this is another; there is a very interrupted and broken 
posterior line of these silver marks, and a double, less irregular 
subterminal line, and also a terminal i‘ow. Becondaiies ouhi’cous 
grey. 

E xpanse 119-125 m in. 

The ty])e from Kausoii on the Eewa River (Yiti Leva) is in 
my collection ; and I have a second specimen which 1 lieJieve to be 
this species, also a male, but which has no trace Avhate\'er of the 
silveiy markings. 

Pjjassobes rewaeksis, sp. nov. (Plate IX. fig- 5.) 

d . Head, thorax, and abdomen dusty grey. Piimaries pale grey, 
with the basal aiea covered with crowded spots barely paler than 
the ground-colour; an iiTegular medial series of three large spots; 
a double postmedial series of spots, the outer series slightly smaller 
than the inner, in the latter the spot between veins 3 and 4 is 
daikly pxipilled ; a short row of three or four spots from the costa 
to vein 6 ; a double subterniintil row, the inner of which extends 
only to vein 4, and the spots are small and isolated., Termen 
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spotted; the upper pari of Lhoeell is dosed by a silvei* spot darkly 
margined, from which a dark line runs along vein 6 to a smaller 
si]\'er spot in the postmedinl oiiter series. St^condaries odireous 
grey, slightly darker beyond the cell. 

Expanse 110 mm. 

The type from Nansoid is in my collection, 

PiixissoDES viTENSis, sp. iiov. (Plate IX. fig. 6.) 

(S . Head, thorax, and fore legs orange-brown, abdomen brownish. 
Primaries orange-yellow, with the spots very obsolescent, except a 
sharply defined silver spot dosing the upper part of the cell and 
{UiirregnJai* ill-defined silvery dash from vein 6 to below the Jipex; 
beyond the firsts of these is a very obscure cuiaaid row of Kpofcs on 
each side of which the ground is slightly paler; in front of the 
silvery clash is another obscure row, the spots over the wing being 
almost the same colour as the wing. Secondaries pale odireous. 

Expanse 114 mm. 

The type from Nausori is in my collection. 

Tmvridid^. 

Euouoxeuiu myrma Briny. 

One specimen in which there are four hyaline spots in the 
primaries, the uppermost and the two lowest being cpiite small, 

Lymantriidjs, 

Dasychjea vitexsis, sp. nov. {Plate YIIL fig. 3.) 

d'. Head, thorax, and legs whitish grey; abdomen probably the 
same colour oi‘ a little darker, but only a portion of the abdomen 
remains, Antennie with white slinfts and reddish-brown cilia. 
Primaries greyish white, with basal and subhasal lines indicated 
only by two costal dots and one or two obscure marlcs in the cell ; 
antemedial line xovy fine, serrate, pale reddish brown, rising in a. 
dark grey costal spot; medial line fine, obscure, socoml medial line 
double for its upper portion, serrate, inwardly oblique, fine and 
paler for the lower half; poatmedial line irregnlar, serrate, eui*v<‘d, 
fine, pale browm ; subterminal line dark, irregular, interrupted at 
the veins; fringes white. Secondaries very pale brownisli white, 
darker in the siibapieal area ; fringes wliite, 

Expanse 44 mm. 

The type from Nausori is in my collection, 

ARcrnmAs. 

DeILEHERA PASC'I.4TA. 

I received a single specimen of this insect. 

(EoNisris EHTELEA Oram. 

One specimen of CramePs species which is rpiite typie^d, and not 
delia Vm, ' ' , , , ^ 
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UtETHEJSA PITLCirELLA L. 

One specimen in wliicli the red stripes are almost obsolete. 

Koctuibas. 

Arcilastsa plactTAta Wlk. 

One specimen o£ this veiy variable insect. 

Stictopteea describees Wlk. 

This is, I believe, a new locality for this species. 

Argyrothripa eigrostrigata, sp. nov. (Plate YIII. fig. 4.) 

Head and thorax whitish grey, abdomen darkei‘ grey. Primaries 
pale grey, with a slightly darker basal patch on the costa having 
a*prominent black edging all round except on the costa; medial 
and postmedial lines A^ery irregular and dentate, almost parallel, 
the area between being slightly darker in colour; snbterminal line 
prominent, black, slightly excurved, a small apical black spot; 
lermen finely dotted with black. Secondaiies whitish sub-hyaline, 
with the costa and termen grey, the latter tapeiing i*apidly towards 
tlie tonius. 

Expanse 34 mm. 

The type is in my collection from the Kebea Rn.nge, British 
New Guinea, where it flies in July at an altitude of 3600 ft. In 
the National Collection, howeA^er, is a single specimen from Fiji, 
Avhieli is almost identical Avifch the Ncat Guinea specimens, ilie only 
difference being that it is slightly paler. 

Hypasna masurtalis Guen. 

One specimen of the form ferriscUalts Wlk. 

Geometridas. 

Alois yitensis, sp. nor. (Plate YJII. fig. 5.) 

J. Head and thorax oehreous broAvm; abdomen grey, scaled 
with oehreous bro\Mi. Both wings Avarm oehreous broAvn. 
Primaiies with basal line blackish, irregular, outwardly produced 
in the centre; median line angled at the cell, then receding slightly 
basewards and sligJitly interrupted; postmedial line fine, black, 
dentate, angled outwards at A^eins G and 7, then receding rapidly 
baseAA%ards; a trace of a subterminal pale line whicii is interrupted 
and mregular; termenfinely darkly-dotted. Secondaries Avithmedia n 
dark line from upper margin of cell .slightly curved; a darkish in¬ 
definite small cell-spot pupilied Avith Avhitish; postmedial line 
blackish, crenulate, Avith a slight outward curve in the median area; 
su]>terminal pale line more distinct than in the primaiies, with 
indefinite dark spots on its inner margin. Abdominal fold Avhitish. 
Both Avings are somewhat irrorated Avith fine blackish scales. 
Undersurface of primaries dai*k brown, AAuth blackish cell-spots, on 
each side of which is a pale patch and another small pale patch at 
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tlio }i,}>ex. Second;!vies with the bnsjil luill’ of ilie wings wifcli 
a blackish celbspoi; outer halt* dark greyish biwia, with a pile 
patch on tiie iuiiei* margin aljove the tornus. 

Expanse 40 mm. 

TJie type from Kansori is in my collection. I liave one speci¬ 
men wiiicli is uniformly pa.ler, hut otlierw ise not difteveut from the 
type. The species is nearest Imtjjaim Tltl., but tlie lines diiiei* in 
shape and are siugloj not double, the wiiigs are broader, and the 
coloiir quite different. 

Alois nausojit, sp. nov. (Plate YlII, fig. G.) 

cf. Head and thorax pale oclmeous grey, abdomen paler; legs 
pale grey, seated with darker lilac-grcy; fore tai'si blackish, paltdy 
ringed. Both wings pale ochreous gi’cy, finely and spiringly 
irrorated with grey. Primaries with a broad oblique basal band 
of lilac-gx^ey ; a trace of a median line and a broad curved post- 
medial line, a trace of a subtermiual line ; a, shoit terminal blackish 
dash on vein 5, with twm sliorter ones above it, at the same spot is 
an indefinite lilac-grey small teiminal spot; termon dai'kly dotted. 
Secondaries with an oblique dark line just before the whitish cell- 
spot ; postmedial lino angled about vein 5, then receding liasewnrds 
in a slight cin*ve, the area between these tw’O lines being filled in 
with lilac “grey; teviiien strongly crenulate, darkly dotted in tlie 
vein interspaces. The wiiitish cell-spot in both wings is finely 
eilged with blackish. 

Expanse 46 mm. 

The type from ISTausori is in my collection. 

Laiicxtia iiE^VAExsis, sp. uov. (Plate YIII. fig. T.) 

Primaries p!!le brownish ochreous, with the base and postmedial 
area dark brownish, the latter being somowliat w’edge-shaped in 
form, broad on the costa and narrow on the inner margin, both are 
finely edged with white; subtermiual line naxaowq brown, from 
which to the termen tlie colour is pale brownish. Secondaries 
uniform pale gvej, 

Expamse 18 mm. 

Tlie type is in my collection from Nausori; tiussex is uncertain 
as tlie alxdomen is p;irily lirokeu off, and the antonn;e arc also 
missing. 

Anisodks ronrnvRons Mey. 

This species is reprovseutod })y a single spocunen. 

ThALASSODLS VEUAIUA Giieii. 

Oxie specimen only. 


PvEALIM, 

Locastka nnucEi, wsp. nov. • (Plate VIII. fig. 8.) 

Head chestnut-brown, witli frons darker; thorax pale 
chcstnntrhrown finedy iri'orated with darker cbtfstnxff-brown ; 
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a.l>cloinen pale greyish oclireoiis-brown; legs chestnut-brownhandeO 
with black, with blackish tarsi palely ringed. Primaries reddisli 
brown, finely scaled more or less all over with black; base pale with 
a ti'ace of a pale basal dentate line ; a darker wedge-shaped costal 
patch edged by a white stiipe right aciuss the wing, rising in an 
indefinite costal patch, beyond which is a black spot at the end of 
the cell, the median area below it being pale and only slightly 
scaled with black; postmedial line white (lising in a wiiitish costal 
patch), strongly serrate and cuiwed outwardly ; terminal area 
gi’cyish ; termen darkly dotted in the nerve interspaces. Second¬ 
aries with the basal half of the wings pale greyish ; costa and 
terminal half dark brownish, with a W-shaped mark on veins 2 
an<l 3. Fringes pale, darker near the termen. 

Expanse 46 mm. 

The type from Nausori is in my collection. 

Diciiocrosis sect. Dadessa fluminalis Etl. 

One quite typical specimen. 

GlYPHODES CiESALIS Wlk. 

GLYPTfODES PSITTACALTS III). 

Neither of these tw^o species appears to have been recorded from 
Fiji before. 

Strepstmela PSEUDADELPiiA Mey. 

Throe specimens. 


KXTLANATION OF THE PLATES. 
Plate VII L 

Pip*. 1, Vsilofframmct joydandi p. 88. 

JJeilt'pftifn plaeida-toreiiia Dnice. 

3. Iktai/ehira vitmsis- p. 92. 
i. J)%ijfrothripn nu/rostrit/aia, p. 03. 

5, Afria id tens's^ p. 93. 

Cy. Ahds nan sort, p. 94. 

7. Jjarvntin I'civaensh, p. 94. 

8. Loeiisfra dviteeif p. 91<. 

'HK Evri/loitm hcterodinva Mryr. 

а, „ „ autonna enlavp,*ei1. 

*10. Mai'parona oceitiiiiis Meyr. 

Plate IX, 

Fig, X, J?ha$sodes odoremhmJk, p. 90, 

2. „ var., c?* 

Z, IBhtmodes ffnthnU P- 90. 

4 Ffmssodes nausorit p. 91, 

б. Phassodes yewaensiSf d'j P* 91, 

0. Fliassodfs vitemis, <J,p. 92, 


* The species marked with an asterisk are not mentioned in the text, but being 
not well known I have taken this opportunity of tiguriiig them. 
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6. Oh some Points in the Ann to inj of tlie Tlioriodont Reptile 
J)k(dmo(hm.. By R. Bnomr, M.D., C.M.Z.S., Victoria 
Ooilege, Stollenhosoh. 

[Roeoived Dpcoin1)or SO, lOOJt J 
(Pluto XJO 

Mr. Alfred Brown, of Aliwal JSTortli, to wlioni science already 
owes so lauch, has recently iria.de another di>seovery of considerahlo 
importancG. In the iioighboarhood of Aliwal he iris found a very 
well-preseiwed Theriodont mandible wdth a iminber of other well- 
preserved bones, all belonging to the sa.nio individual; and these 
he has kindly forwarded to me foi^ examination and description. 
Wlien the remains wane fully ileveloped it wa.s found tliat we had 
two dentaries, two ilia, two isdiia., a jiiihis, a femur, and a lumbar 
vertebra of Diademodon oiiasiacus Beeley. Though the type 
specimen consists of only a fra.gment of maxilla witli some molar 
teeth, the molars in the presimt imiudihlo agree so closely in 
structure and size as to leave little doubt that the remains are 
those of Z>. mctstacus. 

With the exception of the anterior part, both dentaries ax'e well 
preserved, ilie himler part of the left being in almost perfect 
condition. The symphysis is missing, but from the impression 
left it is pretty manifest that the two dentai’ies have been 
aiichylosed in front. The deiitary resembles that of Gompho- 
gmdhm and Tmw*hodo^i in the very great development of its 
posterior portion. The coronoid process is of large size, hut docs 
not terminate in a posteriorly direcled point as in most Eiamnials. 
The ])()Sfcerior part of the deiitjwy, n.s in CU/twgnathns, probably 
almost reached the articulation, and a.pparent]y overlapped tlie 
arfcieular as in the better knowui Tiieriodonts. A small but distinctj 
angle is formed, very similar to, hut better developed than, that 
in TrlTOichodon* 

Beliind the canine there is a short diastema of about 10 io m., ami 
then a series of four teeth wUic.li may he reganled as jn’cmolnrs. 
Behind the premolars are seven molax’S. 

The first premolar is smaller than the others, hiiii is imperfectly 
preserved, It probably, however, <lo(‘s not difier from the otluu's 
ill structure. Each of the ])osfe 0 rior of three premolars is a 
rounded tooth in which the height is a,bout twice as great as the 
antero-posterior measurement. When viewed from the outer side, 
each tooth appea.)\s to be a simple pointed cone, but in realii^y the 
top is about as broa.d as the base, owing to there being on the 
inside of the tooth a second cusp only a little shorter than the 
oiiter., The outer cusp in the imwom condition is probably finedy 
serrate<l on both its anterior and posterior edges. The* fourth 

* Foi‘ explanation of the Plate, see p, 102. 
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tootli on the I’ight side shows the auteiior seiTations, and the 
second tooth on the ligjiu side bears indications of the posterior 
serrations. At the base of the posterior edge of the outer cusp 
there is seen in three of the teeth what looks like a very small 
secondary cusp, but this may be merely a ridge which joins the 
outer and the inner large cusps. It will thus be seen that the 
pi-einolars have crowns very like those of the human hicusps, hut 
differing in having the cusps more marked and with small serrations 
at least on the outer side. Each tooth that has been displayed 
has a single cylindrical root. 

All seven molars on the right side, and all except the second on 
the left, are preserved. The first four are round teeth with fiat 
tops, it is probable that the fiatteiiing is largely due to weai*, 
and the enamel seems to have been worn ofi' the tops of at least 
the first four. In the fifth much of the enamel is worn ofif, hut 
in the sixth and seventli teeth there is no evidence of wear. In 
removing the matrix, which is a fine-grained calcareous sandstone, 
the processes of the enamel were found vei*y apt to adhere to the 
matrix and to become detached from the dentine, but fortunately 
almost every feature of the sixth and seventh molars is preserved 
on either one side or the other. 

The sixth molar, when viewed from above, has an almost 
circular crown, being only very slightly broader transversely than 
antero-posteriorly. There is a single prominent cusp on the 
middle of the outer edge, and a second similar but slightly smallei* 
cusp on the middle of the inner edge. Between these two there 
is a well-developed, slightly concave lidge interrupted in the 
middle by a slight elevation, and dividing the crown of the tooth 
into almost equal anterior and posterior portions. The anterior 
portion, which is moderately fiat, slopes down from the median 
ridge to the anterior edge, which is sliglitly elevated and supported 
by three small cusps. These cusps are aiTanged as follows:— 
one between the middle of the anterior edge and the lai*ge 
external cusp, hut nearer to the middle line; the other two 
immediately in front of the large internal cusp. The posterior 
lialf of the crown is somewhat similar to the anterior, but rather 
more concave; it has the posteiior edge supported by a series of 
small cusps. On the two sides the arrangement is slightly 
difierent: on the light side there are four subequal cusps close 
together; on the left side one larger cusp takes the place of the 
centre two. 

The seventh molar is considerably smaller than the sixth, but 
fairly similar in structui’e. The posterior part of the crown is 
narrower than the front pait. There are two cusps on the 
anterior edge, and two, with possibly a small third, on the posterior 
edge. 

When the lower molars are compared with the upper molars 
described by Beeley, it is seen that they fit satisfactorily—the 
transverse ridge on the lower molars fitting between two upper 
molars, and the ridge of the upper between two lower inokis. 
Pnoc. Zoon. > 890 .—1905, Von* I. No. VII. T 
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The oilier CHS]> of the lower molar would fit into the hollow on the 
inner side of the oiilev ensps of two iippiw molars. 

Tlie molars of DiacUmodon are compared hy Seeley with 
the molars of Onhithorhynchm^ Ctfinacodon., Idagiuulax, and 
Tritylodon, and hy Oshoni with the* molars of IficroUstes, 
Although there is some superficial resemhln.nco hetwt'on the 
tubereulated molars of the multitxibereulate nianimn.ls and those 
of Dlademodon^ it seems to me more probahle that there is no 
close affinity lietweeii the teeth, and that those of Dmdpm^ochn 
have originated in quite a different manner from tlmse of tlie 
Multitiiberculata. The structure of the premolars in Dlademodon 
gives us a clue to the way in wliich tlie molars have been formed. 
There we find an outer a,ml an inner cusp, which we may perhaps 
call the ‘‘pi'otocone” and the ‘‘deuterocone.” In the molar we 
find evidences of the same two cusps, but instead of being long and 
sharp they are here obtuse, and by the sides of the molar we have 
a number of small other cusps. Like the premolars, the molars 
are single-rooted, and they hear almost the same relations to each 
other as <lo the molars and premolars in Cynognathus, Diade- 
modon and the allied Gom 2 )hog'nai}ms and Trlmchodon are so 
closely allied in the structure of the skeleton to Cynognathm as 
to suggest that the forms with broad molars are descended with 
only slight modifications from caimivorous types. Amoiig mammals 
occasionally find flat-ci'owned teeth in types closely allied to 
othei’S with sliarp teeth— as, e, g., in the Sea-Otter (^Jf^hydra) 
a,nd the Common Otter {Lutra\ or in the Bear (Urstis) and the 
Dog {Cm%is)\ and though in Diadmiwdon and fJynognatJms the 
difference probably is greater in clegi'ee, it does not seem to be 
different in kind. 

Gomphognaih ifs and its near allies are regarded by Seeley as 
herbivorous forms, and I am not aware that this view has been 
questioned hy any later woi*kei% There is something, however, to 
he said against it. Gow'phognaihus^ Trmichodon,, and Dkidmnodon 
have all powerful canine teoib, and in Gmiphogmitkm and 
Trirachodon, at least, those are sepamted by small incisors. 
The condyle of the jaw is in a line with the molar teeth. There 
is a very large coronoid pi'ocess and the temporal fossa is of large 
size. These prove conclusively that the forms with flat mo)a,rs had 
at lq*ast powerful temporal muscles, such as are rfindy or never 
found in herbivorous mammals. We ha.\‘o also evidence that 
GowphognaiJms was able to open its jaws very widely, as in the 
type specimen the mandible is found open at about 90° without 
much dislocation of the joint. When wc look at the teeth we find 
that they do not seem suited for a vegetable diet. The second 
last molar in the above-mentioned specimen of Diadmodon must 
have been for a considerable time in use, but the enamel has not 
yet begun to wear off; and as the layer of enamel is not thicker 
than a sheet of notepaper, it will he manifest that whatever it 
was uped to crush it is not likely to have been vegetable fibre. It 
seems to me probable that iHademodm and GmiphngimiMm fed 
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largely on carrion—possibly fche carcases of the large Dicynodons 
that had been killed by Gynogiiathi. 

It seems to me unnecessary to <lisciiss the supposed relationships 
between Diademodon and Tritylodon^ as 1 hare recently elsewhere 
endeaA'Oured to show that Tritylodon is, as believed by Owen, 
Lydekker, Cope, and others, a true Mammal, and probably not at 
all nearly related to the Tlieriodonts. 

The following are the principal measurements of the jaw and 
teeth:— 

iiiHlim. 


Length from tip of coronoid process to angh^ ... 61 

Depth of jaw at in 6. 22 

Depth of jaw at m3. 20 

Length of seven molars . 35 

Width of m6.. . 6*7 

Length of ni6 . 6 


Both ilia are well preserved, but uufortunately only the inner 
sides of each are displayed, and owing to the softness of the bone 
it does not seem advisable to remove the matrix from the outer 
side of either. The most striking chaiucter of the ilium is the 
great antero-posterior development of the crest. From the 
constricted pait above the acetabulum the ilium extends upw’ards 
and forwards to end in a rounded anterior expansion, and also 
extends backwards to form a sha,vp posterior portion. The 
anterior part Iris its anterior e<lge tinned consiclerabty outwards, 
so that a deep concavity is apparently formed on the front part of 
the outer side of the iliac expansion. Below the consti'ietion the 
ilium expands again to form the upper part of the large 
acetabulum. In Gynogiicithm the anterior pait of the ilium is 
missing, but the parts preserved are very like those of Diademodon, 
and it is thus probable that Seeley’s restoration of the anterior 
part is too small. 

The most important difference between the Mammalian iliiiin 
and that of the Tliciiodont is that, ov'ing to the ijelvis in the 
mammal lying more antero-posteriorly, the anterior part of the 
ilium is itself sutHcient for the attachment of the sacrum, anil 
hence the posterior pait beoames usually greatly i^educed or lost 
completely. In OrT/cteropim the posterior part of the ilium iw 
unusually well developed,'and not unlike theTheriodont condition, 
but in most Marsupials it is practically absent. In the Monotremes 
and in the Wombat there is a small but distinct posterior 
poHion. 

The pubis is a little imperfect, as a portion of the anterior part 
is missing. In* general structure it is very mammal-like. Imme¬ 
diately below the acetabular portion, the bone is somewhat 
constricted, and at this point there passes inwards and forwards 
a plate which is probably of a similar* nature to the anterior part 
of the pubis in VynognatJms ; but in Biadsmodon it seems to be 
directed more inwards than in Cynog^iathm. Whether it is a 
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pectineal process entirely, or a process for tbe Jitiaebinent of a. 
cartila.ginons propiibis, the evidence does iii)t sho\?. The sym- 
physial portion is typically maiiiinaliaiu 

The ischium is, on the whole, faii*]y lilce that of the mammal 
The acetabular portion is large, and there is no evidence of a 
cotyloid notch in the ai‘ticulation. A little distance below the 
articular portion the hone is considerably constricted, and tlien 
widens out into a broad fan-like expansion. The posterior border 
of the bone is nearly straight, being only slightly concave at its 
upper part. It is faii'ly broad and slightly hollowed out. Pro- 
ba,bly the anterioi' half of the lower hm*der of the bone formed 
part of the symphysis with its neighbour. If this is so, then the 
part of the symphysis formed by the ischium in Diademodon 
would be considerably less than in Gynognathus. 

The obturator foramen is of large size, as in mammals 
generally. It is relatively about as Ifirgo as in Echidna, and 
rather larger than in Cynognathas, 

The following are some of the principal measurements of the 


pelvis:— 

millhn. 

Antero-posterior length of iliac crest . about 68 

From lowest point of ilium to nearest point of 

iliac crest . 40 

Width of acetabular portion of ilium . 30 

Greatest length of pubis. 38 

Greatest length of ischium. 47 


The femur is fairly well preserved, and is especially interesting 
since the Theriodont femur has not hitherto been very well 
known. The imperfect proximal end of the femur of Cymgnathus 
has been desci'ibed by Seeley, and he has also described n fairly 
good femur of Tnholodon showing the anterior and outer 
surfaces. The femur of DiadeQUodon as developed shows the 
posterior, outer and inner sides, so that it fills up the blanks in 
our knowledge of the bone. The proximal end of the femur is, 
as in Cynognathas, gi-eatly expanded owing to there being no liock, 
and the large trochanter major being thus continued on to the 
articular hefid. If we regard the comlyles as pointing backwards, 
then the expanded proximal end of the bone is directed backwar<Is 
jtnd outwards fi'om the head, and the trochanter major, which 
forms the outer end of the expansion, points almost directly out¬ 
wards. There is thus left in front of the trochanter a concavity. 
Along the posterioi’ pa.i*t of the inner side of the upper thixxl of 
the shaft there is developed a prominent ridge which is directed 
backwards and slightly inwards. Superiorly it ends abruptly about 
the level of the lower part of the head and forms the trochanter 
minor. It will thus be seen that the upper part of the Therio¬ 
dont femur bears a gx'eater resemblance to that of the mammal 
than to that of either the Therocephalian or Anomodont. In 
Oademdon the proximal end of the femur agrees with that in 
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Diademodon in having no notch between the head and the tro¬ 
chanter major, but differs in having the trochanter minor veiy 
feebly developed. On the whole the mammalian femtir which 
most resembles that of Diademodmi is the femur of Echidna. In 
Echidna^ however, the trochanter major is less strongly developed, 
the head has a distinct neck, and the trochanter minor is directed 
more inwards than backwards. But these points are not of much 
importance, as they are found to vary greatly according to the 
habits, in even closely allied mammals; and there is little doubt 
that the femur in Echidna is fundamentally similar to that in 
Biadcmodon, In Phascolomys the small trochanter gives the 
proximal end a superficial resemblance to that of Dii^emodon, 
but the two bones are not very closely related. A more important 
affinity is seen in the femur of Dasypus. Here the small tro¬ 
chanter resembles considerably that of the Theriodont, and the 
trochanter major is similarly directed forwards. The presence of 
the thii'd trochanter, however, and the deep depression in the 
head for the teres ligament show that the two bones are possibly 
not any more nearly related than are those of the Marsupial and 
Theriodont. At the lower end of the bone the cond^des are more 
developed than in Echidna and less than in Phascolomys. The 
cartilaginous surface can be traced from the one condyle to the 
other over the intercondylar hollow. From the shape of the 
portions of the condyles preserved, I think one is justified in 
concluding that Diademodon stood, when at rest, with the femur 
directed downwards and forwards, making an angle of 45° with 
the surface of the ground. In this respect it agrees with Ano- 
modonts and Mammals genei-ally. 

The follovdng are some of the principal measurements of the 
femur:— 

Greatest length ... about 91 


Width of proximal end .. „ 37 

Width of middle of shaft . „ 8*5 


The sma.ll vertebra which is preseiwetl is believed to be one of 
the last of the dorso-Iumbar series. In structure it is exceedingly 
mamma,l-like. The centrum seems to be about as broad as long, 
but is apparently much broader in front than behind, owing to the 
autogenous transverse process or rib being attached to the side of 
the a,nterior point of the centrum. This transverse process has a 
very large atta,chment, the lower part of which is anchylosed to 
the centrum and the upper part to the arch. There is appa,rently 
a small foramen passing from front to back near the line of the 
suture of the arch and the centrum, and in reality making the 
ti’ansverse process or rib double-headed. A part of the inner end 
of the transverse process comes a little tether forward than the 
a,nfeerior end of the centrum and appears to form a slight articu¬ 
lation with the centrum in front. Passing outwaixls the transverse 
process becomes slender and is directed forward. Whether it aftex*- 






102 :M11. F. Yu BIODDAKU UN THE [Feb. 7, 

WM.rds expaiuls ajid curves backwards as iu (Jynoynathuf^^ ti]i(3 
evideuce does nut sliow. The zyg*a,pophysos of the two sides are 
fairly close togetl^er, and the a,rticiilar surface of the post- 
zygapopliysis looks downwards a.nd outwai'ds. Bidow the post- 
zygaj^opliysis is a sn)all but distinct aiuipophysis. The vertebra. 
bejH^s a fairly close resemblance to tlie posterior dorsals or lumba.rs 
of Cifmgnctthmxiwl Microgomphodon, but the base of the transvei’sc 
proc(‘ss or rib is stronger in Diademodon, The inami]aa.liaTi 
vertebiu wdiicli most closely resembles it is perhaps the presacral 
vertelnu of Dasywnis, Jf the transverse process of this vertebra 
be 2 )rt)ved to be autogenous Jis in PJiascotomyfi^ then the affinity with 
Danyiirm wajuld be very manifest. The lumbar vertebra^, like all 
the other vertebrie in the Monoti*emeSj are so much specialised and 
in some respects degenerate, that they are much less like those of 
the Theriodonts than are even those of the higher Eutherians. 


EXPLANATION OF PLATE X. 

Fig', 1. Side vifw of left dentary of Dhidemmlon maslaciis. Nat. size. Pwa, pro- 
molars i in., molars. 

Fig. 2. Ui)]>er suriaut\s of llie h^vou lower inolans of the right .side. Nat. size. 

Fig. 3. luiicr view ol lett ilium. Nat. size. 

Fig. 4, Outer view of left ischium. Nat. size. 

Fig. 5. Inner view of left puhis. Nat. size. 

Fig. 0. Kesstoration of left side of pelvis of JDiudemodon, a size. 11. Ilium. 
Is. Ischium. P'«, Puhis, 

Fig. 7. Back vie'W' of left femur, Nat. size. €I/X\ (ireat trochanter. S,T. Small 
trochanter. 

Fig. 8. Upper view' of lumbar vertebi'a of Biademodon. Nat.^ size. 

Fig. 9. Side view of lumbar vertebra of Biademodun, Nat. size. 


7. A Coutribniion to the Knowledge of the Arteries of the 
Bruin in the Class Aves. By Fkank E. Beddakb, M,A., 
F.E.S.j Prosector to the Society. 

[Received January 19,1906.J 
(Text-jHguivs 15 -- 20 .) 

T'he course of the arteries of the base of the brain in birds does 
not appear to have been much studied. Br. (ladow, in the section 
of Bronn's ^ Thierreichs^ devoted to birds, figures one hi'ain from 
the ventral surface— a, figure copied from a imnnoir by Keug(3baur 
on the vascular system generally in birds. 1 a,m not, however, 
acquainted with any comparative sket(di of the cerebral arterial 
s^^stem in these animals. 1 believe, therefore, that the following 
observations, hawed upon the study of material skilfully injected 
by my assistant, Mr. E. Ockenden, will be of some use as a con¬ 
tribution to the ,su}»ject. 

Struihio metsmem <5*.—I shidl give a dettiiled account of the 
brain of the Ostrich, wliich will enable me to be more brief in 

^ Nov. Act, Acad, x.\i, 1816, p, 517. 
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the descriptions which follow. This brain is illustrated in the 
accompanying drawing (text-fig. 15), the accuracy of which can 
be tested by a reference to the actual specimen, which I have 


Text-fig. 15. 



Brain of Struthio matsaicm (ventral aspect), showing the principal branches 
of the arterial system. 

A,cer, Anterior cerebral artery; A.sp. Anterior spinal artery; 0. Cerebellar arteries; 
Ca. Carotid arteries; Mxer. Middle cerebral artery; Op. Artery to optic lobe; 
Opik, Ophthalmic artery; J.cer. Posterior cerebral artery. 
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luiJKletl over to ilie Museum ol* the Eoj'al Oolle^-e of Burgeons, 
wliere will also l)e found some of the other brains described here. 

The hasilar artery and the anterior spinal jirtory a.re ({uite con¬ 
tinuous. Tile junction of the two a,|)p(‘aj's to b(‘ marked iiy the 
exit of what I presume to be the homologue of the mammalian 
rertehral arteries. These arteTUos join the longitudinal vessel on 
either side in a rather I'emarkable way. The point of entrance is 
not lateral, but ventral and media-n, that of the left side entering 
pohteiiorly to the right-hand vessel. These latter, moreover, give 
off a foiwardly-running branch, which diminishes in calibi*e and 
elFects a second junction with the basilai‘ arteiy just at the point 
where the latter receives the right cerebellar arteiy; this entrance 
into the basilar is also ventral and median. The minute details 
being perhaps individual are not shown in the figure. The anterior 
spinal artery is double for a considtrahle distance beliind the entry 
of the vertebi'al arteries; the two inhes, however, reunite. Both 
the anterior spinals give off a large number of small trunks to the 
afljacent regions of the medulla- and spinal cord. 

The cerebellar arteiies (text-fig. 15, p. 103) are large and con- 
.spicuous; the right-hand artery ai ises in front of that of the left 
side; this asymmetry, it will be noticed, exactly corresponds to tliat 
of the vertebral arteiies—i the left vertebi’al arteiy, like the left 
cerebellar, is posterior to the right. Each cerebellar artery, before 
reaching the cerebellum, gives off a strong branch which forms the 
posterior spinal arteiy. Of these, at least four run side by side 
down the posterior face of the spinal cord, contrasting thus with 
the single or, at least only for a short space, double anterior spinal. 
The cerebellar arteries pass over the summit of the flocculus and 
supply all pai'ts of the cerebellum. This region of the brain is, 
however, also supplied from other sources, which will he detilt 
with in due course. 

The artery (livides iiito two just in front of the third 

nerves ; hut the left-hand branch is much the huger, ami indeed 
the righfrhund branch might easily oscapo attentioji. 

Tlie carotid arteries (text-fig. 15, p, 103) lie at the siih^ of the 
]iitnit{ny body, and of course behiml the opiic neives; each art(*ry 
divides into twn bra.nches. Tlu» posterior braneli runs het.ween 
the corpus bigemiiium and the cerebellum, and r(‘cr4\os inuuedi- 
at(‘ly after its origin the lasilar artery. It sup})lies both c(»rpus 
bigemiimm and ceiela^llum. The anterior branch curves roimd 
the optic chiasjna and ends in the ophtJadmic artery (text-fig, 15, 
Opth.)ol its own side : theje is thus no completed circle of Willis, 
This main anterior trunk of the carotid lias three liranches, 
The first runs hetAveen tlie corpus bigeminum and the cerebral 
hemispheie, and along the inter-hcmispberal sulcus, giving ofl' 
branclievS also to tlie ceiebellum. The middle cerebral arteiy is 
rather larger than the posterior. It runs along the depression 
which has been compared to the Sylvian fissure, giving off branches 
right and left. It bifurcates, just at the junction of the lower 
surface of the brain wdth the upper, into two main branches, of 
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which the anterior bends inwards and gives off branches which 
anastomose with those of the anterior cerebral. The latter artery 
is about equal in size to either the middle or the posterior cerebral, 
and aiises along the circle of Willis some way in fiont of the 
middle cerebral. The two anterior cerebrals anastomose anteriorly 
in the middle ventral line of the bmin. 

Dromams novm-hollandice .—A beautifully injected bi*ain of this 
species shows some differences from that of the Ostrich. 

The space enclosed by the anterior bifurcation of the spinal 
artery and the reunion of the vessels to form the basilar artery 
is somewhat more extensive than in Struthio, There is an 
asymmetry in the relations of the cerebellar arteries to the 
trunk of which they are branches; but the asymmetiy is dif¬ 
ferent. The spinal artery arises from or joins the right cerebellar, 
and both of the cerebellar arteries lie in front of the sixth pair of 
nerves, instead of one in front and one behind as in Struthio, The 
bifurcation of the basilar artery anteriorly is rather peculiar in 
the specimen before me. There is the usual asymmetry, but it is 
unusual in its character. Just behind the optic chiasma the 
basilar aiteiy bends to the right side of the biain and becomes 
continuous with the carotid in the usual w^ay. About halfway 
between the point where the basilar artery becomes deflected to 
the right and its bifurcation posteriorly to form the cerebellar 
arteries, an artery of one-half of the diameter of the basilar arises 
from it on the left, a.nd after giving off branches to the medulla 
runs forward and becomes connected with the left carotid. 
Anteriorly the carotids give off the usual arteries; but their 
main stem is the middle ceiebral artery, which passes along the 
)Sylvian fissure. The ophthalmic ai'tery arises at the root of this, 
and immediately afterwa,rds, apparently almost by a common stem 
with the ophthalmic, the anterior cerebral. This artery divides on 
each side into two branches, fairly equisized, of which the inner 
supplies the olfactory bulbs, which are here large. It is as well 
developed as in Gonra (described below), and much more con¬ 
spicuous than the minute corresponding artery of Strihthio, The 
outer branch of the anterior cerebral again divides into t'wo 
equisized branches, as is the case with Strihtkio, 

Ara hyacwithina (text-fig. 16, p. 106),—The anterior spinal artery 
is single throughout and slender, but shows no such great dispro¬ 
portion in calibi*e to the basilar ai-teiy such as is apparent, for 
example, in the Penguin, Sphenisms demersm^ described below. 
It is, however, rather more slender than the basilar artery. The 
two arteries do not pass directly into each other; for the anterior 
spinal opens into the left cerebellar artery, quite close, however, 
to its point of origin from the basilar ai^ery. The cerebellar 
arteries, with the slight exception just mentioned, are symmetiical 
and arise behind the origin of the sixth pair of nerves. 

It is important to note that in this bird the basilar arteiy is 
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c-onnected with both carotids, hi ul tlnis tlie circle of Willis is com¬ 
pleted postei’iorly. Nevertheless tluH-e still remains an asymmetry 
in that the two posterior commimica.tiiig arteries are of uniHpiai 
size. The right aiiery, in faet, is more than twice the dijimetor 

Text-lig. l(). 



Brain ol* Ara hymmihim (ventral ast)ect)s showing tlio principal branches 
of the arterial system. 

Can Carotids j other lettering as in text-tig. 16. 

of the left. In both cases the posterior communicating artery 
gives off the ai‘tery to the optic lobe of its side before Joining the 
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(carotid. Thin arrangement contrasts with that to he observed in 
the Penguin, where the origin of the artery of the corpus hi- 
geniinuni is in front of the junction of the carotid artery with the 
circle of Willis. 

Each artery to the corpus bigeminum divides, first of all, into 
two principal bi*anches, which do not, however, correspond exactly 
with the two blanches of the same artery, for example, mSpheoiiscus 
(desciibed below); for in Ara the anterior branch supplies both 
the median and anterior regions of its corpus bigeminum, and the 
general lie of the arteries is quite different, as will be seen on a 
comparison of text-figs. 16 (p. 106) k 18 (p. 110). Both branches 
are equisized and aie symmetrical on the two sides of the brain. 
They run parallel with each other for a considerable distance after 
the origin of the main stem from the circle of Willis. The circle 
of Willis has a more markedly triangular shape in this Macaw 
than in many bii*ds j and the transverse diameter of the triangle 
is greater than its antero-posterior diameter. A comparison of 
text-figs. 16 (p. 106) k 20 (p. 115) will illustrate this peculiarity 
in the cm*le of Willis of Am. 

The middle cerebral arteries are the most important of the 
three cerebral aiteides arising on each side. Each springs from a 
basal angle of the triangular circle of WiUis. At the end of the 
“ Sylvian fissure ” each vessel splits into three or four trunks, of 
which that w’-hich bends inwards towards the middle ventral line 
cannot be said to form the main stem of the artery, any moi'e than 
can the others. The posterior cerebral arteiy arises just behind 
the middle. The anteiioi* cerebral aitery is a much more slender 
artery than either of the others, and it arises further away from 
ilie oiigin of the middle cerebral tlian is usual among bii*cls, where 
the exti*eme opposite is shown in Gymnorhina^ by the common 
oidgin of both anterioi* and middle cei*ebi*als. 

alaco.—Tlie most characteristic feature of the arteries 
in this bird is the maiked symmetry of their arrangement, which, 
as will have been and will be noted, is not by any means usual 
among birds. The posterior spinal artery is only double for a 
short distance. The cerebellar- ai-teries arise exactly opposite to 
each other and in front of the 6th nerve. The two bi-anches of 
tlie basilar wdiich form the poKSterior communicating arteries are 
perfectly equal in size. The ophthalmic arteries form the anterior 
termination on each side of the carotids; tliey arise from the cii-cle 
of Willis just opposite the middle cerebral arteries, which supply 
the whole of the fore part of the hemisphere; there are no inde¬ 
pendent anterior cerebral ar*teries. The broader and shorter 
cerebral hemispheres of Syrnium are correlated with a somewhat 
difiex-ent brmiching of the middle cerebral ai-teries. Each artery 
is curved in a semicircular fashion, and follows a transversely- 
ji-unning forward branch of the Sylvian fissure, to end in the 
immediate neighboui-hood of the olfactory lobes. Only one bi-anch 
of .importance is given ofi' from the inner side of each semicircle 
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ilins foniH^O. Tliese nro llu*. i-ailiei* .strongly (l(^\’olope(l olfaotoiy 
ariei'ios, wldc^li moot 1)ut do not joio in tho iimdinn intmunvbral 
fiwsiiro, along wliioli tlioy run towards ilio olFantory bullis. 


Tlio hi-ain of ^t,s/o shows no diiVoroncos, except iti the 

luorest miiudhe. 


Toxt-fig. 17, 



llniiii ui i*flt'(ui)ntsj)hsci(i; (vtnilnil asjMici), sluiwiiijE;' the uviuriiml hvaiu’lu'H 
of tli<» iirtcriiil systfin. 

Ldiknu^ as in itjxt4ig. 15. 


A qulla vPTTewiixL —llm Imiin of this hii cl shows tho more general 
aAdan asymmetry in some of its a,rteries, Thns tho anhirior spinal, 
which is double for some distance^ enters the left ccvrclxdlar Jirtory 
instead of being directly ooutinnoiig with tho hasilar trunk. The 
basilar artery, moreover, is connected with the right <yiroti<l only, 
or if with the left also by a <|uite minute trunk, which I have not 
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been able to see. The middle cerebral (Sylvian) artery curves 
round on each side towards the middle line, but not with so 
marked a flexure as in the Owls. 

The bivain of Falco lanarhm difiei'S in some few particulars from 
that of Aqmla^ but agrees in other points. The cerebellar arteries 
are not asymmetrical, but the basilar is, though its asymmetry is 
different. It communicates, in fact, chiefly if not entirely with 
the left carotid instead of the right. The main branch of the 
Sylvian shows the same flexure as that of Aquilct. 

Felecanns fiiscus (text-fig. 17, p. 108).—One marked feature of 
this brain is the absolutely unpaii*ed chaiacter of the anteiior spinal 
artery, in the course of which I could detect no bifurcation and 
reunion. The cerebellar arteries arise behind the 6th nerve and 
ai’e slightly asymmetrical, the right being in advance of the left. 
The main peculiarity of these arteries is the fact that on the right 
side the posterior spinal artery does not arise as a branch of the 
cerebellar, but as a separate trunk from the basilar artery. On 
the left side the artei’y is not thus independent, but arises very 
early from the cerebellar. The main trunk of the basilar is con¬ 
tinued into the left side of the circle of Willis. The circle termi¬ 
nates on either side anteiiorly in an unusual way. The ophthalmic 
arteries (text-fig. 17, Opth,) do not, as is the rule with birds, arise 
in front of the optic chiasma and form practically the anterior 
termination of the circle of Willis. They resemhh those of 
mammals, in arising between the origins of the posterior and middle 
cerebral (Sylvian) arteries. The anterior cerebral artery divides 
on each side into two branches. On the left side the second, 
innermost, branch is the main trunk, and passes along the inter- 
liemispheiul groove to the olfactory bulbs, which are very little 
marked. 

Sphewiscm denwmis (text-fig. 18, p, 110).—In this brain the an¬ 
terior spinal and the basilar arteries are nearly perfectly continuous, 
and the former is in no place double, as it so frequently is in other 
birds. The Junction of the anteiior spinal arteiy with the basilar 
is effected through the light cerebellar artery, an asymmetry which 
is common in the avian brain. The basilar artery lias a much 
greater calibre than the ensuing anterior spinal, quite three 
times as great. The anterior spinal also contrasts, by its 
slenderness, with the two stout cerebellar arteries, each of wkich 
is considerably more than half the diameter of the parent basilar 
arteiy. The cerebellar arteries arise from the basilar arteiy 
behind the point of origin of the sixth pair of cranial nerves. 
Anteriorly the basilar artery bends to the left and becomes con¬ 
tinuous with the carotid; there is no trace, that I could discover, 
of a bifurcation and a branch to the right carotid, From each 
half of the incompleted circle of Willis four principal arteries and 
one of minor importance arise, before the circle ends anteriorly in 
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the ophtlialmic arteries. The first of these is tlio artery to each 
optic lobe, which arises aiiterioi'ly to tlio jinictioii between basilar 
and carotid. The artery, after arising from tlie ctmitid, dividtjs 
at once into two; tliese brjuiclms were of equal si?ie on the left 
side of the brain, but the posterior of the two was mnch tlio larger 
on the right side of the brain. Tlie two branches siqqdy respec' 
tively the anterior i\n<l posterior face of encli corpus bigenuninn. 


Text-fig. 18. 



Brain of Hp/tenisrm ((ememts (ventral aspect), showing tin* principal hranclios 
of the arterial system. 

Lettering as in texi-iig. 13. 


The three following arteries which arise from tlie cerotid are the 
posterior, middle, and anterior cerebral Jnst in front of the 
posterior cerebral is a smaher accessory trunk, which also suppHes 
the cei'chrimn The chief trunk of the midtUe eerehral artery 
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bends inwards and runs in a course which is exactly parallel to 
the anterior cerebral artery. 

Gathm'tes atmtus. — The brain arteries of this New-World 
Vulture differ from those of the Old-World Falconidse described 
above in a variety of points. In the first place, the anterior 
spinal artery is single and joins the basilar with the merest trace 
of asymmetry Anteriorly the basilar divides into two branches, 
of which that going to the left carotid is rather the largei*. 
Anteriorly, again, the carotid divides into the ophthalmic and the 
common trunk of the middle and anterior cerebrals. In Aquila 
and Falco the anterior cerebrals do not arise in this way, but 
separately and anteriorly from the ophthalmics, as is the case 
with many other birds also. The middle cerebrals do not curve 
round to meet each other towards the middle line, but run 
straight forward in a way much more characteristic of the 
Cranes. 

Psophia leucoptera, —I have examined two brains of this species 
which show an absolute agreement in all characters of importance, 
and indeed only one point of difference that I was able to detect. 
This concerns the junction of the anterior vertebral artery with 
the basilar at the point where the latter is formed by the con¬ 
vergence and union of the cerebellar arteiies. One specimen was 
very nearly symmetrical in this region, the other less so. In the 
former, the anterior spinal artery communicates with the basilar 
only partly and indirectly by way of the left cerebellar. In the 
second specimen, the point of opening of the anterior spinal was also 
into the left cerebellar, but further away from the point of union 
of the two cerebellar arteries. Posteriorly, as in Anikropoides 
paradisea and some other biids, the anterior spinal artery is 
double. I only observed this in one specimen, but should not 
like to record it as a variation, since the apparent difference may 
be merely a question of deficient injection. In both specimens 
the circle of Willis is, as in so many other birds, asymmetrical. 
The basilar a.rtery is, in fact, connected only 'with the right 
carotid, as is the case with Anihropoides par&disea. Just before 
joining it the basila.r gives off the artery to the corpus bigeminum 
of its own side. The middle cerebral artery curves round, as in 
the Birds of Prey, towards the middle ventml line of the brain 
to the extremely rudimentary olfactory lobes, nearly meeting its 
fellow. In this feature Psophia distinctly differs from Anthro- 
poides paradisea. The anterior cerebral arteries arise about 
halfway between the origin of the middle cerebrals and the middle 
line of the brain. They ai^e slender and not conspicuous. 

Tantalus ibis. —The brain of this bird (text-fig. 19, p. 112) which 
I examined is particularly well injected, and shows apparently all 
the small arteries as well as the larger ones. The anterior spimal 
artery (text-fig. 19, A,sp.) is double for a portion of its course, but 
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only for a short portion, anti the two arteries reunite a con¬ 
siderable distance behind the junction of the cerebellar arteries 
to form the basilar. The anterior spimtl artery is at its poini} 
of union with tliese arteries slightly tisyininotrical. In fact it 
joins the right cerebellai’ artery, though only just hetbre the 
union of the latter with the loft. The two cerebellar arteries 
are themselves symmetrical with regard to the vcTitral unslian 
Hue of tlie ])raiu; the right-hand one, at any rate, lies in front 


Text-fig, 19. 



Bi’uiu of Tantalnst ihis (ventral aspcict), sliowi«}< the principal hnuH'heK of 
arterial .sy.Hteiu. 

Lettering as in text-fig, IH. 

of the 6tht nerve. I could not detect the nerve on tlie other side 
of the brain, The cerebellar artery divides into the two usual 
branches. That which supplies tho medulla is connected with a 
coarse network of arteries on the upper surface of that part of the 
brain which puts the artery into communication with its fellow 
on the opposite side of the brain, The basilar artery gives a 





^^Or>.] AUTEnTKS OF THE BRAFX IX BIRDS, 1 13 

bi'jmch on the right side to form or join the circle of Willis; on the 
opposite side is a very slender equivalent artery. The ophthahnic 
(text-fig. 19, Opth,^ P* If 2) arises from the circle of Willis in a way 
which is found in some other birds, but not in all. Each artery 
arises from the circle of Willis before the latter gives off the middle 
cerebral artery. The anterior cerebral is therefore quite indepen¬ 
dent of the ophthalmic artery, instead of being a bi^anch of it as it 
is, for example, in the Ostrich, l^antrdiis agrees more nearly with 
Pelecaniis than with some other birds in the disjiosition of these 
iirteries. The middle cerebral artery give* off as usual a large 
series of branches, but there is not an aspaciall}^ conspicuous one 
curving round towards the middle ventral line of the brain as in 
so many birds. This region of the brain is, in fact, supplied by 
the anterior cerebral artery (text-hg. 19, A,cer.). This artery has 
two chief branches: the one runs forwaril towards the olfactory 
lobes ; the other runs along the gix)Ove lying in front of the optic 
chiasma arrd nearly meets its fellow of the opposite side. The 
position occupied hy this artery is, in fact, exactly that which is 
often occupied by the ophthalmic arteries in other birds. It is 
remarkable that in the Ostrich (text-fig. 15, p. 103) the ophthalmic 
does occupy this position, and that, further, an artery arises from 
the circle of Willis exactly in the position of the ophthalmic artery 
in talics, {ind runs to the optic iieiAo on either side. This 
artery lies above the ophthalmic, and is shown on the right side 
only in the figure (text fig. 15, p. 103). 

Anihro 2 >okU 8 —In this Crane I have been able to 

study the brain arteries in considerable detail; the injection had 
been very successful. The anterior spinal artery shows the very 
usual bifurcation and reunion before uniting with the cerebellar 
arteries to form the basilar. The I’eunion takes place some little 
way behind the entrance of the anterior spinal artery into the 
right cerebellar artery. This union, it will be observed, is, as in 
so many other birds, i.he cause of an asymmetr}' in this region of 
the vascular system of tire Irrain. The basilar ai’tery gives oft' in 
its course two pairs of quite symmetrically disposed arteries to 
the medulla,. Tbe basilar artery itself only supplies the right side 
of the circle of Willis, 

Carkinia cristata, —The anterior spinal artery in Carlama is, as 
is usual among birds, unsymmetrical with regard, to _the basilar 
artery; it is not iir the same straight line with it, but joins the right 
cerebellar. Towards the end of the medulla the anterior spinal 
is double, the right-hand half being, however, the more important. 
The calibre of tbe anterior spinal is less than that of the basilar 
artery, but the difference is not so great as in some birds, for 
example the Penguin. The liasilar artery does not bifurcate 
anteriorly, but joins the right side of the ch'cle of Willis only; 
just before joining it emits the artery to the right optic lobe. 
The cerebellar arteries—at any rate that of the left side—arise in 
Peoc, Zoon. Boc*^1905, Yon. 1. mu Yl li. 8 
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front of ilie sixth iiovvos. 4’ho Jirioritjs of tlio corpora higenhnn 
are nearly syniinotrical witli ea-eli otlier; on,eh divides into t wo 
brandies jnsfc before rendai^i? its corpus bi^^eininnm. Of these 
brandies tlie anterior is tlio smaller. There is nothing spocia,lly 
noteworthy to record concerning the cerebral a,rtcries, 

Gourn coronata, —Tn this bird tlie two vertebral arteries reach 
the brain just behind the inednlla; before pa,ssing forward 
they give oily as in the case of many mammals (as, for instance, 
]Man)y a very delicate antei’ior spinal artery, thereby contrasting 
with many liirds, where the anterior spinal is of as great a. 
calibre as the basilar n,rtery. The vertebrals then nm foi-war^bs 
separately, and unite to form the basilar artery well behind tlie 
origin of the cerebellar arteries. The latter arise much farther 
forwards than in the Ostrich (described above, p. 103). Further¬ 
more, the branch of this artery which runs backward along the 
lateral aspect of the medulla diflevs from that of the Ostrich in its 
relation to the adjacent nerve; nioreo^^er, the main contiuuai-iou 
of the aHeiy to, the cerebellum has also a different relation to 
adjacent nerves. A final difiei'ence in tlie arterial system of this 
region of the brain is that, while in the Ostrich the main branch 
of the cerebellar artery passes over the flocculus and is distinctly 
the most important artery of the cerebellum, in Gonra the artery 
which follows the same course is not derived from the posterior 
cerebellai‘, but from an anterior cerebellar aiising from the basilar 
artery further forwards, and which is of the same calibre as the 
posterior cerebellar. This artery exists in the Ostrich, but is not 
nearly so large as the posterior cerebellar. The posterior cere- 
bellars, it should be observed, arise symmetrically from the basilar ; 
the left anterior cerebellar arises in advance of the right anterior 
cerebellar* As in the Ostrich, the left posteiior communicating 
artery is much the stronger. The antei*iorlj situated cerebral 
arteries have a curiously asymmetrical and compeiisativt^ a.r- 
raiigoment. As in other birds, the ca-roiiids curve round and 
each ends in the ophtlia-lmic artery. The main cercdral a^rterics 
are tlmeo in. number. The first two of tlicso are exactly as in 
j{:^truthiOy lying"'respectively betwecui tlu^ eei*cd>rnm and tlu^ c.ovpus 
bigeminum and along the Hylvian fissure. The* tln'rd artiCrv, 
Iiowever, consists of two brandies, of which lln^ more important 
approaches its fellow of the oiiposito side and runs mesially 
forward to tfie olfactory lobes; the braudi niimiug forwards ami 
supplying the under surface of the hemisphere to the side of this 
is less important. In Btnithio the precise reverse is the case. 
Moreovei’, this branch, lyiiig to the side of the olfa-ctory branch of 
the anterior cerebx‘al artery, is only well developed on the right 
side; it exists on the left side, but is functionally replaced on 
that side by a branch of the middle cerebral artery. This branch 
is pi'esent on the right side but very small. 

Gynnwhina kmomtan-^ThevB are a number of features (see 
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text-fig. 20) in which the cncpphulic arterial system of this bird 
difters from that of other birds. The anterior spinal is double for 
a considerable distance behind the origin of the cerebellar ax'teries; 
but I am unable to be precise as to the extent of this double region. 
The antezdor spinal aitery is not exactly in the same straight line 
with the basikr artery, but joins directly the left cerebellar arteiy. 
There is thuvS, as is so often the case, an asymmetry in the cere¬ 
bellar arteries; but the most remarkable peculiarity concerning 
these arteries is that they rise very near to the circle of "Willis, 
and therefore well in front of the origin of the sixth pair of 
nerves. 


Toxt-fig. 20. 



Brain of G^muorhina leneouota (ventral a'=!pcet), showing the principal branches 
of the arterial system. 

Lettering as in text-fig. 15. 


The basilar arteiy joins the right side of the circle of Willis 
only. The latter is more elongated in an antero-posterior direction 
than it is in many birds, * 

The posterior cerebral artery among birds usually hides itself 
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deep down in tbe oleft between tbe corpus bigeminnm and tbe 
cerebrum, lii Gi/ninoMna tbe conditions are vatlier (lifferont. 
Tbe artery in (piestion at least mainly supplies tbe corpus 
bigeminnm of its side, and can be seen running over tbe anterior 
face of that division of tbe brain. Another unusual characteristic 
shown in the brain is the origin from a common stem of both tbe 
middle and anterior cerebral arteries. Tbe latter, as will be seen 
from the drawing, are particularly small. Tlie middle cerebral 
arteries have three main branches; but it is possible that tbe 
innermost branch is to be looked upon as tbe true anterior cerebral 
artery, since its distribution agrees very closely with a separately 
arising arteiy in many birds (see text-figs. 16, 18, A.cc?\j pp. 106 
<Ss 110), w'bicb I have ventured to call anterior cerebral, 

§ General Accoimi of the Cerebral Arterial Systemi in Aves, 

From the details set forth in tbe preceding descriptions of 
various types of birds’ brains, it is possible to extract a general 
account of the arteries as characterising birds. 

The circle of Willis is never fully complete; it is invaiiably in¬ 
complete anteriorly, there being no anterior communicating arteiy 
a,s in mammals; posteriorly the asymmetrical disposition of the 
basilar artery usually (but not always) fails to bring about a 
direct union between the two carotids. 

The Uco Carotids are invariably both present and are posterior 
in position, never entering the impei‘£ect ciicle of Willis towards 
the middle of its course. They are also perfectly symmetrical 
with each other and equisized. They lie behind the last cerebral 
artery, and not, as in mammals, between the iinddle and the 
posterior cei’ebral ai'teiy. They are alone concerned with tlie 
circulation in the brain, the vertebral arteries being unimportant. 

The Ophthalmic arteries are always large and sjnnmetrical, and 
their position vaiies sliglitly, arising as they do either behind 
the origin of the middle and anterior cerebrals or in corauion with 
the latter. In the former ease, the point of origin of the 
ophthalmic arteries resembles that of the Mammalia,, In tlio 
latter, w^hich is the more usual, the condition is typical of birds 
as oppose<l to mammals. They are never small and ineonvSpicuolis 
as is the case in some mammais. 

Thei’e are invariably three paii-s of Cerebral mierks^ of wbiclj 
the anterior is distinctly Kss important than the middle and tbe 
posterior, and its supply of blootl to the hemisplieres is limited to 
the anterior and inferior regions of the hemispheres and to the 
rudimentary olfactory lobes. The cerebral arteides are the only 
arteries supplying the brain which arise from the circle of Willis. 
The intercerebral region is not supplied, a.s in mammals, by the 
anterior cerebral artery, but by the middle and posterior. 

There is one principal Cerebelhr artery on each »side, arising 
from the basilar artery where the latter becomes continuous with 
the anterior spinal a,rtory at about the mii|dle of the medulla, and 



AllTERIES OF THE BRAIX IX BIRDS. 


11? 


1005 .] 

as a rule, but not always, in front of tlie sixth nerves. The 
position of these arteries is nearly exactly that of the middle 
cerebellar arteries in Mammalia. Each cerebellar artery emits 
a considerable branch to the dorsal side of the spinal cord before 
passing, as it almost always (if not quite always) appears to do, 
over the hocculus. The cerebellum is also supplied with blood 
by a branch of the aiteiy suppljungthe corpora bigemina and by a 
branch of the posterior cerebral artery. 

The Basilar artery is short in extent, and is as a rule connected 
^^ith only one carotid, either right or left, though sometimes with 
both. This asymmetrical condition of the basilai* artery is very 
rarely to be seen in Mammals, but it is quite characteristic of 
Birds. 

The following synopsis shows the connection of the basilar 
artery with the circle of W illis in the types examined :— 

Basilar artery bifm-cate anteriorly, completing circle of Willis 
posteriorly. 

a. Branches equal or subequal: Syrnkmi, Asio, 

b. Left-hand branch larger: Strutkio, Catkay'tes, Goimi. 

c. Right-hand branch larger : Dromceus, Ara, Tantalus, 

Basilar ai'tery connected with right side only of circle of Willis : 
Aquila, Psophia^ Anthroqyoides, Cariama, Gymnorhina, 

Basilar artery connected with left side only of cii'cle of Willis: 
PalcOf Pelecmms^ Bphemscus, 

I am unwilling to comment at length upon these facts since 
they are .but few. They allow, however, of some obvious reflections 
and some generalisations which can hardly be reversed by subse¬ 
quent discovery. On the assumption (which seems to he reason¬ 
able) that the complete and equal division of the basilar artery 
anteriorly to join both cai‘otids is primitive, it seems certain that 
the production of an asymmetry due to the shrinking or complete 
suppression of one branch has proceeded along several distinct 
lines, qxiite irrespective of such relationships as other anatomical 
charactei'S allow us to surmise. That Aquila and Faho fall into 
difierent categories is sufficient proof of this. On the other hand, 
the fact must not be lost sight of that the Orane-like bii*ds 
(^iz,^Fsophia^ Qariama^ and Anffi>ropoide$) have apparently followed 
the same path of modification. 

It is furthermore interesting to note that the Striges are unlike 
the Ealcones, and that Oathartes is unlike either. 
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Howard Sahxi^ers, Est|., Vice-Pivc;i(lent, in tlie Ch:dr. 

The Secretary read the following repoi*t on the additions that 
bad been made to the Society’s Meiiageide in January 1905 

The registered additions to the Society’s Menagerie during the 
month of January were 70 in number. Of these 24 wei‘e acquired 
by presentation, 3 by purchase, 31 wTre received on deposit, and 
12 by exchange. The total number of clep iituies dmirig the 
huue period, ihy death and removals, was 158. 

Amongst the additions special attention may be directed to the 
following:— 

1 A lied Teetee {Ccdlithric cuprea) fnim Brazil, deposited on 
Jan. 18th. This species is new to the Collection. 

2. Representatives of two unknown specits of Lenuir from 
Madagascar, deposited on Jan. 25th. 

3. A piir of Moudon {Ocls oiimimou) from Corsica, deposited 
on Jan. 21st. 

4. A Prongbuck {AntUocapm amerlcana) from North America, 
deposited on Jan. 14th, 

5. An Ethiopian 'Wart-Hog {PhaeocJmrm cethiopicits) from 
Africa, deposited on Jan. 13th. 

6. Two Black-and-Wliite Geese {Anseremas s&mipcdniata) from 
Australia, received in exchange on Jan. 23rd. 


Mr. Henry Scherren, F.Z.S., exhibited on behalf of Mr. Rowland 
“Ward, F.Z.S., a mounted specimen of the Blackbiick (A^itilope 
cerviccfpm) shot by the Crown Prince of Bhopal in Sept. 1904. 
The animal was remarkable for the extent and depth of the dark 
coloration, which not only covered the body hut the whole of the 
face, obliterating the usual white eye-pitches. No such case was 
mentioned by Mr. Lydekker in his ‘ Great and Small Game of 
India,’ and the skin was by far the darkest which had passe<l 
through Mr. Ward’s hands. The horns measured 243" in length, 
with a circumfei’ence of 5^" at the base. 


Mr, R, I. Pocock, F.Z.S., exhibited some specimens of the Soutli- 
African Millipede {Spirostreptns pprocephalm\ presented by 
Mr. Guthrie, of Port Elizabeth, to the Society’s Gardens, These 
Millipedes had bred in the Gardens, 


Mr. G. A. Bouleuger, F.R.S., read a paper entitled “A Con¬ 
tribution to our Ivnowledge of the Varieties of Lmeria muralU 
in Western Europe and North Africa.” 

This paper "will be published entire in the Society’s ^Transactions,’ 


The following ppers “were road 






P,Z.S,]905,vol I PI XT 



Jmtb teX'TJi B ros imp 

CrLRABTAQAKELOPA'RDALIS TIPPBLSKlROHi , 




PZ.S 1905, Toll, PI. in 



J SiYiif: del.et' kfc'h 


Kinfcern Bro$, mip 


Figs, 1,2.HEAD AHDHECKOF GIRAFFA CAHELOPARDALIS PERALTi 
Pig. a. BACK VIEW OP HEAD OF C.C. COTTOTSfl . 



1905.] 


ox THE XIGERIAX AND KILIMANJARO GIRAFFES. 


119 


1. On tlic Nigerian and Kilimanjaro Girafles. 

By R. Lydekkp:r. 

[Received January 7, 1905.J 

(Plates XI. & XIl.^) 

Since the appearance in last year’s ‘ Proceedings ’ t of my paper 
on the subspecies of Glraffa Camelopardalis, the British (Natural 
History) Museum Iris received the skins and portions of the 
skeletons of two Giraffes belonging to forms hitherto insufficiently 
represented in the collection. Hie descriptions and figui*es of 
these two specimens will serve to complete the aforesaid paper, so 
far as anything connected with the zoology of mammals can be 
said to be complete. 

The first specimen comprises the skin, skull, and limb-bones of 
a.n adult bull of the Nigerian, or westein, race of the Giiufie 
(Giraffa Camelopardalis peralta), shot by Gap tain G. B. Gosling 
in Nigeria, and presented by that gentleman to the IMuseum. 
The head and neck have been mounted, and form the subject of 
PI. XII, figs. 1 & 2. The second specimen is a female (apparently 
not full-grown) of the Kilimanjaro Giraffe {G, c. tippelskirchl), 
presented by Mr. T. F. Victor Buxten, by whom the animal was 
killed in British East Afriai last year. Of the former race, the 
only example hitherto known is the type female, of -which the skull 
and limb-bones were alone preserved; while of the second no 
coloured figure has, so far as I am aware, been hitherto published. 

Captain Goslings specimen, which is that of a fuUy adult, 
although not a very old, animal, serves to show that the Nigerian 
Girafie belongs to the northern, or typical, group of the species— 
that is to say, the one in which the bulls have a large median 
horn, and the legs in both sexes are white, or nearly so. When 
describing the skeleton of the ty|>e female, Mr, Thomas t was 
of opinion that the lengths of the skull and of the hind cannon- 
bone indicate<l an unusually large form of Gimffe. This, how¬ 
ever, is not borne out by the eon-esponding bones of the male. 
The skull of the latter is, for example, not very markedly larger 
than that of a Nubian or Kordofan Girafie of the same approxi¬ 
mate age. ' As regards the hind cannon-bone, this element in 
Captiiin Gosling’s specimen is practically the same length as in 
the type female skeleton; and both these bones are scarcely 
longer than the coiTesponding bone in the mounted skeleton of a 
male Nubian Gii-afie from Abyssinia in the British Museum, All 
that the Nigerian specimens seem to show in this respect is that 
the skull and the cannon-bone have the same respective lengths 
in both sexes. Whether this holds good for other races of the 
species, I have no means of determining. 

For explanation of the Plfttes, see p, 1*AL 
t Free. 2oo1, Soc, London, nh)4f, i. p. et 
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2. Ou Dolphins from Travmicore. By B. Lydekkeu. 

[llecL‘i\od Oeconibcr 30, 1901-.] 

(Plate XIII.-) 

For some years past all specimens of Dolphins stranded on the 
shore or caught by the fishermen in their nets in the neighbourhood 
of Trevandruni, Ti'avancore, have been collected and preserved by 
the officials of the Trevandrum Museum. This excellent work was 
begun by the late Director, Mr. Harold Ferguson, and, I am glad 
to say, is being continued by his successor, Major F. W. Dawson. 
In most cases careful measurements have been taken of the 
specimens in the fiesh, while excellent coloured sketches have been 
made of the more important examples by Mr. C. S. Mudalcai^ 
After the completion of the measurements and drawings, the 
skeletons have been prepared—some of them, I am gkid to say, 
having been presented to the British Museum. 

As the result of the diawings and specimens sent to me by 
Mr. Ferguson, I have (in addition to representatives of other 
genem) been enabled to determine two appax^ently distinct species 
of the genus Ttirstops, of both of which coloured figures have 
been published in the ^ Journal of the Bombay Xatural History 
Society’t. To the one I gave the name feryusoni ; while the 
second I identified provisionally with the Australian caiaktnia. 

Since the publication of the second of the papers just referred 
to, I have I’eceived from Ti*evandrum sketches of two other 
Dolphins taken ofi:' that coast. The first of these (Plate XI11. 
fig. 1) is one of a pair taken in the autumn of 1903; while 
the second (Plate XIII. fig. 2) was captured in October 1904. 
Curiously enough, both appear to belong to the genus Twraiops ; 
and, what is moi’e curious still, they are unlike cither of the two 
specimens figured in the papers referred to above, 

IlegfU'ding the specimen takeii in 1903, Mr. Ferguson wrote to 
me as follow’s :— 

‘^I sent ofF last week a case containing the skeletons of two 
Dolphins ca-ught here lately. Tliey are of the same species, and 
I think of the genxts Tursiops. They are vcTy closely allied to, if 
not identical with, T, catidmim ; but they have no blotches at the 
sides, and they have a dark blue band i-unning from the (ye to 
the front of the adipose elevation, as in the common Dolphin. 
This band is much less c*onspicuous in the laiger and older 
specimen, and may possibly disappear altogether with age, I send 
mieasurements of the twm specimens, and a sketch of the larger 
one, in which the blue line is only faintly shown.’* 

' ^ For explimatioi'i of the Plate, fecc p. 128. 

t VoL XV. pp. 41 & 408, pis, B & 0. It may he noticed that in the second of 
papers no references are made to the first; this is owing to the fact that copies 
of the former had not been received in England,at the time the latter was written. 
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The following is the description of these specimens as given by 
Mr. Ferguson:— 


lOescriptive notes on two Cetaceans caught at Yillinjam in 
nets by fishermen on October 15th, 1903, and obtained 
by purchase. 

Smaller' specimen. 

ft. in. 

Length from tip of snout to the median cleft 

on the tai 1- flukes... 5 10 

From tip of snout to oi’igin of dorsal fin . 2 8 

„ „ pectoral fin . 1 6 

„ „ genibils. 3 10 

,, ,5 anus. 4 3 

Anteiior margin of pectoral fin along the curve. 1 2 

,, ,, dorsal . 1 0 

Tail-fiukes along the curve . 1 04 

Expanse of tail . 1 t> 

Beak from groove wdiieh separates the forehead 0 5| 

(.Jenital groove 1 i . . i f 0 41 

Auus [close together. [y 0 | 

Length of mouth from gape. 0 10j| 

Greatest breadth. 0 11 

„ height . 0 11| 

,, circumfci*c*iice . 3 1 

Bniallest circiimfei*ence, at root of tail. 0 8.| 

Height of dorsal fin . 0 7| 

Length of dorsal fin at base . 0 9^ 


Lowei* jaw about half an inch longer than upper. Colour dark 
plumbeous, paler about the sides, reddish ashy below. A dark 
blue band running from the eye to the front of the adipope 
elevation on both sides, one inch broad at the eye, tapering to a 
quarter of an inch at the front. Genital and anal regions fleshy 
pink. Jellyfish in stomach. 

Teeth [[f suid ^ = 49 and 50. 

Ribs 12 paii's, of which the first four pairs are tw’' 0 -heade<l. 
<Jne ossified presteimun ami two mesosterna; xiphisternum 
membra noUvS. 

Vertebne: C, 7, IX 12, L. 16, Ca, 23 = 58. 

Pterygoids not in contact. 


Larger specimen. 

Length from tip of snout to the median cleft 

on the taihfiukes..... 

From tip of snout to origin of dorsal fin .. 

,, 5 , pectoral fin ... 

,, „ genitals .... 

aiiuh....... 


ft. 


6 

3 

1 

3 

4 


In. 

8 

0 

8 

9.4 

7" 
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ft. 

Anterior margin of pectoral fin along the curve. 1 


,, ,5 dorsal... 1 

Tail-flukes along the curve . 1 

Expanse of tail . 1 

Beale from groove whicli sejjarates the forehead 0 

G enital gi'oove.. 0 

Anal opening . 0 

Gape of mouth . 0 

Gimtest breadth. 1 

„ height . 1 

„ circumference . 3 

Smallest circumference . 0 

Height of doi‘sal flu . 0 

Length of dorsal fin at base . 1 

Greatest circumference . 0 

Smallest circumference . 0 


3 

H 

3 

71 

5 

5 

H 

11 

oi- 

2 | 

10 

0 

101 

61 


Lower jaw about half an inch longer than upper. Colour blue- 
black, paler at the sides; beneath fleshy grey. Lower jaw dull 
grey; a dark blue band, same as the smaller specimen, but less 
clear. Genital and anal regions fleshy pink. 

Teeth ~ and if « 55 and 53. 

Yertebrse: 0. 7, D. 12, L. 16, Oa. 23 « 58. 

Eibs 12, of whicli five are two-headed. 

Pterygoids not in contact. 

The following are the particulars of the 1904 specimen supplied 
to me from the Trevandrum Museum :— 

ft. in. 


Extreme length . 6 1 

From tip of beak to origin of dorsal fin . 2 74 

,, « « flipper . I 5” 

„ ,, anal opening.... 4 3 

Length of flipper round the outer curve. 1 2 

„ dorsal fin ... 1 1 

Expanse of tail-flukes. 1 44 

Greatest height, including dorsal fin .. 1 G| 

Height of body .. 1 0 

Greatest girth. 3 3 

^nmllest girth. 0 9 


Lower jaw somewhat protruding. 

Coywr. Upper surface, flippers, and sides of tail glistening 
dark brown, abruptly passing into dull silvery grey (paling into 
light sea-gi*een after skinning) on the sides; facial region paler; 
under side dull pearly white, extending to a little behind the anal 
opening; orbits in a dark brown oval blotch, which gradually 
fuses into a tapeiing band runiung above and parallel to the basi- 
rostral groove and uniting at the angle of the (V-shaped) prenarial 
adipose elevation, from which four dark faint lines diverge towards 
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tlie forehead, the innei- enclosing a pale lappet-shaped zone which 
includes the narial apertui’e, and the outer becoming obsolete 
halfway up. 

Eyes dark reddish brown. 

Lower jaw lighter than upper. 

Lips dull whitish. Fins falcate. 

Length of skull 16*3 inches; breadth 7*6 inches. Symphysis 
much shorter than one-fourth total length of mandible. 

Teeth ~ and = 54 and 53. >Siujple, conical, and pointed, 

more or less compressed towards the root; antero-posterior dia¬ 
meter 6*5 mm. Two teeth in the premaxilhe, and the hist tw’o 
mandibular ones, which were concealed in the gum, much smaller 
(diameter 2 mm.). 

In spite of its being a somewhat immature specimen apparently 
referable to the genus Ttirsiops^ which it resembles in many 
respects, the pterygoids are wudely separated in the middle line, 
with the posterior border divergent. 

Vei-tebrje: 0. 7, D. 13, L. 15, Ca. 25 = 60. 

The atlas and axis only fused together. 

Eibs 13, the first foiu' tw’o-headed. 

Other characters as in T.fergusoni, 

From the general characters of the specimen, the number and 
size of the teeth, the vertebral formula, and the relative shortness 
of the mandibular symphysis, T cannot hut conclude that its 
i‘eference to Tursiops is correct. It is true that in the divergence 
of the pterygoids it differs from the typical T. Uirsio\ but 
since the same feature occurs in the specimen identified with 
T, catalimia^ this affords no grounds for geneiic separation. 

In the following table are given the dental and vertehi’al 
foriiiulaa of the Dolphins assigned to the genus Tursio 2 ys^ inclusive 
of the present specimens :—^ 

1, TuT^siops Uvrsio (Fabricius). 

Teeth § = 44. 

Vei-tebiw; 0. 7, I). 13, L. 17, On. 27 = 04. 

Pterygoids in contact. 

2, Tursiops ahusalami (Biippeli). 

Teeth ^ = 52. 

Yertehr®; 0. T, B. 12, L. 16, Qi. 26 = 01. 

Pteiygoids (?) in contact. 

3, Tursiops sp, (Trevandrum, 1904.) 

Ohr syH 

Teeth ~ and ^ 53. 

Tertebrse; C. 7, D. 13, L. 15, Oa. 25 s= 60. 

Pteiygoids divergent. 
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4. 7"ffrsiops/hyjifSOiii LyOekker, 

Teeth ^ and ~ 50 and 51, 

Vertebrae: C. 7, 1). 1^1, L. 17, Ca. 24 

Pteiygoids divergent. 

5. Tursiops catahnia (Gray). 

Teeth II = 50. 

Tertebrse: 0. 7, D. 12, L. 15, Oa. 24 

Pterygoids divergent (?). 

6 . Tiu'siops parinmcmns Liitken. 

Teeth = 49. 

Yertebi^te = 62. 

7. Ti(7's'ops gilli Dali. 

9 *> •>;» 

Teeth and = 44 and 45. 

Yertebr8e(?). 

S. Tardops sp. (Trevan<lriim, 1908.) 

Teeth and 7^ = 55 and 58, rr (in young) and 7,^ 
= 49 and 50. 

Yertebva^: 0. 7, D. 12, L. 16, Ca. 23 = 58. 

Ptei ygoids divergent. 

In this table no. 3 is the specimen figured in Plate XIll. fig. 2, 
and no. 8 the one shown in Plate XIII. fig. 1. 

As regards the former, it will be seen that, both in respect of the 
dental and the veitebrai formula, it comes nearer to T. cbhimdam of 
the Red Sea than to any of the others ; and indeed it would take 
very little (the loss of one tooth a side, which occurs in one instance, 
the transference of a dorsal vertehi'a to the lumbar series, and the 
addition of a caudal vertebra) to make the two identical in these 
respects. On the other hand, T, abmalmi is said to liave the 
pterygoids in contact, or, at all events, it is not stateil to difier in 
this respect from 1\ but I do not attach nnicli importance 

to this. 

The colouring of the type, and apparently only known, specimen 
of 1\ ahusalain is given as follows in the original description 

Upper surface of the head and body, the tail and fins, dark sea- 
green* Margin of the upper lip, and entire under surface of the 
body to the anus w’hitish liesh-colour; belly rvith small, irregularly 
distributed, dark green spots. Iris dark gi'een.” 

With the exception that there appears to be no white margin 
to the upper lip in the Indian specimen, this description accords well 
with the genei’al colour of the former (especially when diied). 
Oh the other hand, the Indian specimen shows no spots on the 
belly (which may be a character of immaturity), and the iris is 
described as brown instead of green. In point of sisse (that 
is to say, in being smaller than T, tursio) the two agree sufficiently 


= 61. 


= 58. 
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well ; and in hotli tliei^e is the same marked projection of the 
lower in front of the upper jaAV. The more pronounced elevation 
of the region of the blow-hole in the type of T. ahusalain ^ may 
probably be explained by the greater age of the specimen. 

On the whole, I am inclined to regard the specimen under 
consideration as being the immature form of T. ahusalam., but it 
may be that the absence of spotting on the belly is - distinctive of 
the Indian form at all ages, although 1 do not think this piohable. 

With regard to the two specimens from Trevandrum figured in 
the ‘ Journal of the Bombay Society ’ as T./eryitsoni and T. catedania^ 
I am inclined to think that the formei* is the immature form of 
the latter t, despite the difference in the number of the dorso- 
1 umhar vertebrae t • ow, if colour be woith anything in this matter 
(and if it be not, we have practically nothing to go upon), the type 
of ferguBoni cannot be identical with the specimen here referred 
to ahuscdamj as both are immature specimens. Moreover, the 
specimens described as fergitsoni and catcdcmia differ from ahmaJaui 
(type and young) by the general colour of the upper-parts being 
dark slaty instead of greenish (when the skin is dry) and in the 
orange tinge of the under-parts. Accordingly, if both the former 
belong to oatcdania (and I Iwe practically no doubt as to the 
correctness of the identification of the adult), that species would 
appear to be distinct from ahuscdam. In addition to the difference 
of colour, it w’ould seem to have feAver teeth and one caudal 
vertebra less. 

Turning noAv to the specimen represented in Plate XIII, fig, 1, 
it might appear at first that this is the adult of the one 
figured in fig. 2 of the same Plate, if Ave could assume the 
disappearance of the light under-parts AAuth age. In the first 
place, there is, hoAvever, no evidence that such a change takes 
place in this group of Dolphins; in the second place, the specimen 
in fig. 1 was accompanied by a younger example "which had 
the same coloration; and, in the third place, the adults of both 
T, ahiBcdam and T. catcdcmia liaA^e light under-pai*ts, as is also 
the case with 2\ tm'sio. 

Accordingly, it would appear that the Dolphin shoAvn in fig. I of 
the Plate, which is certainly a Tursiops^ is distinct from these 
three species. Kow the only member of the genus wliich is 
wholly black, AAuth the under-parts somewhat lightened, is- F, gilli^ 
of the Pacific coast of Xorth America, described on the eAudence 
of the vskull, and onlyknowm in the flesh by “momentary obseiwa- 
tiotis ” taken by Seammon. If this eAudence be trustworthy, I 
cannot separate the Trevandrum specimen from F. giU% so far as 
coloim is concerned. 

As regards the number of the teeth, this is less in the type 
mandible of gilli^ which is immature, and also in an aged skull; 
and it is possible that in the one case the full number may not 


^ See True, Bull. U.S. Kat. Mus. no. 36, pU ix. (1880), 

i* 1 had not the figure of T.fergus&ni when de^crihing 21 eatalania. 

X Differences in the number of aorsoJumhar vertebrse in several species of Dolphin, 
are noticed in True’s memoir. 
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hare appealed, and that iu the other some may liavo ])eeu lost. 
In any case, the difference is not veiy great or important. 

Thai a Noi’th-PaciEc Dolphin should be met with on the coasts 
of India is little, if at all, more improbable than the occnrrence 
there of an Australian form {T. catalania). Accordingly (Hll 
evidence to the contrary be foilhconiing) I propose to regard the 
specimen represented in Plate XIII. fig. 1 as T, gilli. 

If I am light in the foregoing identifications (and the difficulty 
of the subject is so great that every determination must be 
regarded as more or less provisional), we shall have the following 
external characters of the definable species of Ttirsiops :— 

1. T%irslops iursio, European Seas ***. 

Size lai'ge: 9 ft. 6 in. 

Upper siu'face blackish. 

Under-parts white and unspotted. 

2. Titrsiops ahtisalam. Red Sea and Indian Ocean. 

Size smaller : 7 ft, 2^ in. (type), 6 ft. 11 in. (India). 

Upper surface dark gi*eenish. 

Undex'-parts whitish and spotted with gxeen in adult j 
whitish in young. 

3, Tursiops catalania. K. Australia to Indian Ocean. 

Syn. T. fergmoni. 

Size about the same as last: 7 ft. 8 in. (type), 7 ft. 41 in. 
(India), 

Upper simface dark slate. 

Under-parts yellowisht, flecked with lead-colour. 

4, Tiirsiops gllli. X. Pacific to Imlian Ocean. 

Size, Indian specimen, 6 ft. 8 in. 

"Whole surface blackish, tending to lighten sligliily on the 
under-parts, with a tinge of reddish in Indian specimens. 

Whether or no I am right in any or all of these identificntioms, 
the coloured figures of the Trevnnclrum specimens cannot fail to 
be of great value in future rei-earches on the subject; and I 
venture to hope that the authorities of the Trevaiidrum Museum 
will continue their excellent practice of sketching and preserving 
eveiy Dolphin that may come to hand. 

EXPLANATION OF PLATE XHL 

Figr. 1. Tiirsiops ffilU . Adult. 

2. Titrsiops ahvmlam (?). Immature. 

Both specimens from the Trevandmm district. 


* Till further evidence, I should doubt the occun*ence of this species in the Indian 
Ocean. 

t In the type the under-pai'ts are said to he whitish; if the orange tint of the 
Trevandnim specimens is a specific character, then the name 21 fergmoni v;ill be 
available for the Indian fomu 
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3. The Rudd Exploration o£ South Africa.—11. List u£ 
Mammals from the Wakkersfcroom District, South- 
Eastern Transvaal. By Oldfield Thomas, F.R.>S.; 
F.Z.S., and Hakold Schwann, F.Z.S.'" 

[Receired January 2-1. 1005. j 

On a previous occasion t we described a collection of mammals 
made by Mr. 0. H. B. Grant in British aSramaqualaml. on ])ehaif 
of Ml*. C. D. Rudd, by whom they had Vjeen presented to tlie 
I^ational Museum, 

In continuation of his scientific exploration of South Africa, 
Mr. Rudd has now presented to the Museum a further series of 
specimens obtained by the same collector at and near Wakker- 
stroom, S.E. Transvaal, in March, April, and jMay 1904. 

The importance of an exploration of this region lies in its being 
near the north-eastern limit of South Africa, proper, and on tlie 
eastern border of the Transvaal tableland, thus presenting a 
contrast to the neighbouring area of Zululand, which has a 
warmer climate and lies at a much lower elevation. 

The collection is a fairly large one, and includes specimens of 
twenty-six species or subspecies, mostly represented by series 
of perfect skins, with skulls and measiu*ements, and is a very 
valuable accession to the National Museum. 

Tvvm localities are represented in it—Wakkerstroom itself, at an 
altitude of about 1850 m.; and Zuurbron, about 20 miles to the 
east of Wakkerstroom, altitude 1600 m. 

While this collection lias been under examination, the IVfuseum 
has received from Mr. R. 0. Wroughton, already well known by 
his work in Bombay, a useful series of Mammals obtained by him 
at Esteourt, Natal. These have in many instances proved of 
value in ma,king out the Wakkerstroom species. 

1. PiPISTEELLUS KUHLII PtJSCATUS ThoS. 

S. 746. Zuurbron. 

This is the first record of any PlpistreUus other than P. nmi u$ 
in South Africa. 

The subspecies was described from Naivasha, British East Afi-ica, 
and specimens apparently 1 ‘efei‘able to it are also in the IVIuseiuii 
collection from Nyasaland. 

So far as a skin can be accurately compared with a spirit- 
specimen, the Zuurbron example appears to agree with the type 
in every respect. 

* [The complete account of the new species described in this connnnnication 
app^vs here; hut since the name and preliminary diajruosis were published in die 
* Abstract/ the species is distinguished by the name being underlineti—EniToa. j 
t P. Z. S. 1904, i. p. 171. 

Proc. Zool. Soc.—1905, Yol. I. No. IX, 9 
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2. Bfm’OLOPJiUS OEXTI Thos. 

2 in spirit. ^JmirbroH, 

Hitherto known only from Kuruman. 

3. Rhixolophus augur K, xVncI, 

(J , 1 in spirit. Zuurbron. 

This specimen is referred to in Mr. Andersen’s original descrip¬ 
tion of the species 

4. Hipposideros gaffer Simd. 

4 in spirit. Zuurhron. 

5. Amblysomus hottentottus a. Sm. 

c?. 767. Zunrbron. 

This specimen agrees closely witli Dr. Smith’s type in the 
British Museum. 

Apparently common. Forms runs ainl mounds similar to 
Georyckus, but so much smaller as to make these animals very 
difficult to trap. The specimen sent home took nearly a whole 
day to dig out.’’—(7. ff. B, <r. 

6. GrogidupvA flavescexs Geoffi 

$ . 691, 697, 709, 711, 712 (2 in spirit). J, 680, 682, 688, 
703. Wakkerstroom. 

cf. 758. $. 751,754. Zuurhron. 

^‘Zulu name in the Transvaal ^Ngoso.’ Almost exclusively 
nocturnal. Its favourite habitat is in the stone walls surrounding 
the farm lands; it is common also in gardens and the thick 
imdergroAvth in the bush.”— C\ H. B. G, 

7. Myosorex vabius »Smuts. 

c?. 747, 753. $. 749, 750, 757, 763, 769, 773. Zuurbrou. 

cf. 716,741, $. 742 (2 in spirit). Wakkerstroom. 

Flesh measurements of an adult male:—Head and body 85 mm.; 
tail 43; hind foot 14 ; ear 9. 

On laying out the fine series of Myosorexf obtained from 
different localities in South Africa during the Rudd Exploration, 
we find there are two veiy distinct species, of which one, the true 
M. is the smaller, grey in colour, with light-coloured feet, 

and with a comparatively short, well-haired tail, which is brown 
along the top and light on the sides and below. This species, 
besicles the localities recorded by Bclater, has been found by 
Mr. Grant at Port I^*olloth, in the North-west, Cape Peninsula 

* Ann. Hag. N. H. (7) xiv. p. 380 (1904). 

f 46 specimens from the Budd collection, added to half a dozen old Museum 
specimens, and seven recently obtained at Estcourt, Katal, hy Mr. B. C. Wroughton. 
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(Tokai Eetreat and Table Mountains), Zuurbron and Wakkerstrooni 
of tlie present series, an<l at Sibudeni and Umvolosi in Zululand, 
Y'liere it is found side by side with the larger species next to be 
described. 

ISTone of the collections made in the central parts of the Colony 
liaA^e contained any 2hjosor€X^ so tliat the genus would seem to 
be confined to the coast districts from Little Namaqualand round 
to Zululand, and corresponding to the M/e^t Cape and East Cape 
subregions of Dr. Matschie’s zoological subdivision of Afiaea. 

BuiidevaH’s‘‘cfffer” ^ is clearly 21. variits^ as is shown 
by its short tail, and by some iiiea.surements of tlie typical skull 
kindly furnished ns by i)r. Eiiiar Loniiberg. 

^‘Zulu name in Transvaal ^Xgoso.’ Xot common on the high 
veldt, but very plentiful on tlie low gTOund under fallen trees and 
in the thick vegetation near tlie bush. Both nocturnal and 
diurnal”—6^ //. B. G, 


8. Myosorex texuis, sp>. n. 

$. 773. Zuiirbron. of species. 

This specimen being an isolated one, we liaA’e first described 
an allied species on a seides obtained later by j\[r. Grant in Zulu¬ 
land, as folloAvs:— 

Myosorex sclateri Thus. & Schw, 

Myosorex sclaieri^ Thos. Sz Schiv. Abstr. P. Z. 8. No. 15, p. 10, 
Feb. 28, 1905. 

Size conshlerably larger than in 2L varius and tail longer. 
General coloim much darker, a wai*m dark bistre-biwvn, very 
different to the gi'Qj of 2L varius ; approaching black in some 
specimens. Undei* surface but little lighter than upper. Upper 
side of hands and feet broAvn. Tail longer than in 21, varius, 
its hairs closely adpresseil and not forming a pencil at the tip, so 
that it looks to the naked eye much less hairy than in the allied 
species; its colour uniformly brown above and below, or the lower 
side very inconspicuously lighter. 

Skull decidedly laiger than in 21, varms; the teeth similar 
except that i^ is longer, its main cusp surpiissiug considerably^ in 
doAvnward projection the tip of i®, while in J/. vari/^ it is barely 
longer than that tooth. [This character is not always av^ailable 
for distinguishing the species, partly owing to the iiifliienee of sex, 
the male hav^ing generally a longer than the female, and piirtly 
to tige, the tooth being occasionally so worn down as to be useless 
for tlie purpose.] 

Dimensions of tlie type (measured in the flesh) 

Head and body 09 mm.; tail 53 ; hind foot 16; ear 10*5. 

8kuli—back of condyle to fiont face of i* 25*2; ba.sal length 22; 

. '» (Efv, K. Vet--Ak. Eorh. 18iH. IVX 

IF 
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greatest breadtli aci’oss brain-case 12*5 ; length of iq^per tooth- 
series 10*5. 

Hah. Zululaiid. Type from the ^<^goye Hills; alt. 250 m. 

Type. (S • B.M. ISTo. 4.12.3.12. Original number 887. Cap¬ 
tured 28 September, 1904. Seventeen specimens examined. 

We have named this well-marked species in honour of Mr. W. 
L. Sclater, the Director of the South African Museum, to whose 
kindness Mr. Grant has been very materially indebted for assistance 
in ciirrying out Mr. Rudd’s explomtion of East Africa. 


Returning now to the specimen from Zuurbron, we think that it 
represents a small slender-footed species of 2fyo$ore^c which may be 
briefly described as follows :— 

Myosokex texuis, sp. n. 

Colours and length of tail as in if. sclateri, but size about as in 
if. vari'us ; the feet small and slender; tail close-haired and dark- 
coloured as in the Zululand form. Skull small, narrow. not 
particularly lengthened in the type, which, however, is a female. 

Dimensions of the type (measui'ed in the flesh):— 

Head and body 76 mm.; tail 45; hind foot 14; ear 9. 

Skull—back of condyle to front face of 21*7 ; basal length 19 ; 
greatest breadth across brain-case 10*2 ; length of upper tooth- 
series 9*5. 

Hab. Zuurbron, Wakkerstroom Highlands ; alt. 1600 m. 

Type, Female. B.M. Ho, 4.9,1.22. Original number 773. 
Collected 15 May, 1904. 

9. Felis ooreata capra Desm. 

<5^, 784. g . 776. Zuurbron. 

These specimens are a trifle lighter in general colour than those 
from Deelfontein referred by Schwann to F. o. cafm^, but there 
is not sufficient difference to warrant their separation, 

‘•Apparently common, but very wary. Mostly inhabiting the 
thick bush and sleeping in hollow trees. It, however, visits the 
open country at night in seai'ch of food, when it is not difficult to 
trap. Food consists of beetles, mice, &c. Is very destructive to 
poultry, visiting the same roost night after night, finally completely 
clearing it, if not stopped.”— C, ff, B, G, 

10. Gynictis penjciLlata Cuv. 

729, $. 694,728. Wakkerstroom. 

“ Zulu name in Transvaal ‘ Pipi.’ 

“ Found on the high veldt, where it digs single holes, which serve 
as a protection when suddenly disturbed. Its food is apparently 


^ Ami, Mag. N. H. (7) xiii. p. 425 (1004). 
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insects, with mice anti small birds occasionally. Diurnal only.”— 
e, E, B.G, 

11. SURICATA SURICATTA HAMILTOXI, Subsp. 11. 

cJ. 733. Wakkerstroom. 

On laying out the Museum series of Suricate skins for comparison 
witli Mr, Grant’s specimen, it is at once apparent that they fall 
naturally into four distinct groups or local races, as follows:— 

1 . Central (t^’pical). Cape and Deelfontein. 

2. South-easterly. Grahamstown, 

3. North-easterly. Orange River Colony and Southern Tians\ aal. 

4. North-westerly. Little Namaqualand (Klipfontein). 

It is possilile that sufficient modern material might show tliat 
the Suricate of the neighboui-hood of Cape Town was subspecific- 
ally distinct from all these gimips, but our only authentic Cape 
specimen, which was collected by General Hardwicke before 1835, 
is now so worn and faded that it is impossible to separate it from 
the Deelf ontein form. 

This being the ease, the latter may be referred with the Cape 
one to the typical subspecies. 

The synon^nny of this typical subspecies will contain all the 
names hitherto published, owing to the type locality haying been 
in each case given as South Africa,” without further details. 

As represented by the specimens from Deelfontein, the t 3 ^ical 
subspecies is characterised by having the head and shoulders ‘‘ drab- 
gray ” and the cheeks and under parts of the neck dirty white. 
The tail appears to be rather more fulvous than in the other forms. 

The other races may be described as follows:— 

S. S. LOI^HURUS, subsp. iiov. 

Under this name we distinguish a South-eastern race, re¬ 
presented by two specimens from Gmhamstown remarkable for 
theii* large size. In colour they most resemble the series from 
Deelfontein, being drab-grey on the head and shoulders and dirt}’’ 
white or grey on the cheeks and throat. The tail is distinctly 
bushy and of the same general colour as the body, not showing 
the yellow or fulvous suffusion to^ward the tip vso generally present 
in the other groups. The lengths of the hind feet are 69 and 
72 mm. in the young and adult specimens resfiectively, as against 
a maximum of 67 in other members of this species in the 
collection. 

The skull is chamcterised by the marked backward divergence 
of the zygomata and its general large size. 

The younger of the two specimens, No. 97.11.5.11, still retains 
the rotinded appearance and open basilar suture indicative of youth, 
but nevertheless measures 69 mm. in greatest length as against 
the 68 mm. of the oldest male specimen from any other locality. 

Dimensions of the type (measured in the skin):— 

Head and body (c.) 340 mm.; tail 200; hind foot 72; ear 18, 
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Skull—])nsal length 61 nun. ; greatest length 72 ; zygomatic 
breadth 50; brain-case breadth 33. 

Hah. Near Grfihanistown, Ca.pe Colony. 

Ti/pe. S- B.M. No. 97.11.5.10. Presented by the Albany 
Museum. 

S. s. nAMiLTONi, subsp. nov. 

Tins subspecies is based on specimens collected by Capt. G, E* 
II. Barrett-Hamilton at Yredefort Road, Orange River Colony, and 
the one obtained by Mi*. C. H. B. Grant at Wakkerstrooni. 

It is distinguished by its generally lighter colour above and below 
and the stronger fulvous suffusion present on the back. One of 
its best characters is a strongly marked white patch extending 
from tlie eye to the neck and entirely surrounding the ear. The 
throat is also strongly suffused with wdiite, while it is grey in the 
other subspecies. These characteristics, though not very marked 
in single specimens, are very apparent when a series of skins is 
compared. 

The skull differs in no way fi-oin that of the typical subspecies. 

Hah. Wakkeivstroom, S.E. Transvaal; alt. 1850 m. 

T7JP6. d . B. IL No. 4.9.1.31. Collected 8 April, 1904. 

B. S. NAMAQUBNSIS, Subsp. nOT. 

Characterised by the sil%^ery tone of the forehead, lips, cheeks, 
and shoulders, these parts being gi*ey in the other subspecies. 
Threat grey as usual. Suffusion on the tail more yellow than 
fulvous, the black tip rather less strongly pronounced than in the 
other races. 

The silvery tone of this animal falls in well with the conclusions 
published in our paper on Mr. Grant’s Namaqualand collection, 
where the paleness of the mammals generally was noticed. 

Hah. Klipfontein, Namaqualand ; alt. 1034 m. 

Ti/pe. 5 • No, 4.2,3.4.2. Collected 13 May, 1903. Four 
specimens examined. 

The following is a rough key to the four subspecies of 6'itricata 
hei'e recognised:— 

A. Greatest leiigtli of skull 08 mm. at most j hind loot less 
than 65 mm.; tail less, bushy. 
a. Forehead and nape iitiiformly coloured, \\ hite cheek- 
patch not passing o\er ears. 

Forehead, cheeks, and shoulders with a distinctly 


silvery tone . S.s. nam<xque%$is. 

h'. Forehead and shoulders “ drab-gre^',” cheeks 

dirty white. B. suricaita. 

h. White cheek-patch exteudiug above ears. S.s. liamiltoni. 

B. Skull 69 min. or morej hind foot more than 67 mm.j tail 

very bushy......... B.$. 


* p.2;.s.iBu4,Ip.m. 
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Zulu name ill Transvaal ‘Cagiti.* Found on the high veldt 
only ; not so common as Cynictis penlcillata^ to which its habits 
are similar.”— <7. H, B. G, 

12. Herpestes gracilis puxctulatus Gray. 

This Mongoose may be distinguished by its generally darker 
colour and the much brighter suffusion on the head and shoulders 
from its nearest ally, ZT. gracilis caimi )Smith which was 
described from Kurriehaine, Western Transvaal f. By the kind¬ 
ness of Dr. H. 0. Forbes, Dhector of the Li%'erpool Museum, we 
liave been enabled to examine the type of Herpestes cauui^ and 
find that it agrees in every way with specimens obtained at Essex 
Yale in Matabililand by Mr. F. C. Selous. 

“ Zulu name in Transvaal * Oagiti.’ It is said liy the natives 
to be very fond of snakes, especially the ‘ Mamba.’ They say 
that when it finds the sleeping-hole of one, it digs another 
directly above and behind the entrance and communicating with 
it, and waits there for the return of the occupant, when it seizes 
it at the back of head and instantly despatches it .”—H B, G. 

13. IcTONYX CAPENSis Kaup. 

(S, 779. Zuurbron. 

S- 696. $. 695,721. Wakkerstroom. 

“Zulu name in Transvaal ^Iqaqa.* Found and trapped in 
the clumps of rocks on the hillsides and under the krantzes. 
Yery destructive to poultry and occasionally eating canion.”— 
a.H,B.G, 

14. Tatera braktsii Smith. 

S. 692, 701, 710. $ . 699. Wakkerstroom. 

The typical locality of Smith’s Gerhillm hrcmtsHX was the 
“ hills towards the soiuces of the Caledon River,” that is to say 
along the Biisuto border of the Orange Ri%-er Colony. 

“ Not common, nor observed in the low veldt, but seems to 
favour lands that have at one time been under cultivation. 
Apparently lives in pairs with the young in small burrows of five 
or six holes. Nocturnal only and a vegetarian,”— C, H. B. G. 

15. OroMYS iRRORATus Bx’ants, 

$ . 723, 724 (1 in spirit), Wakkerstroom, 

J , 775, 782, 5 . 760. Zmmbron. 

“ Zulu name in Ti*ansvaal ‘ Ibuusi.’ Partial to vleis, sluits, and 
all damp places where sufficient cover exists, also found occa¬ 
sionally in a clump of rocks some little distance from any water 
and in farm lands. 


^ Keport of Expedition, p. 42 {1836). 
t 25' 40” S., 27' 10” E. 

X Beport of Expedition, p. 43 (1836). 
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This rat builds a dome-shaped nest of dry grass at the foot of 
some bush, where it both sleeps and breeds. It does not seem to 
burrow. Their nests an<l runs can be easily seen when the veldt 
has been burnt off. Apparently diurnal only.”—(7. iT. B. G, 

16. Mus COLOXUS Brants. 

c?. 768 (1 in spirit). 762, 766, 772, Zuurbron, 

J . 081 (1 in spirit). $ . 735. Wakkerstroom. 

‘‘ iSTot common. Seems partial to outbuildings and stone 
walls.”--C. E. B. G. 

17. LeGGADA MINTJTOIDES Smith, 

cf . 698, 702 (1 in spirit). $ . 714, 715. Wakkerstroom. 

P. 781. Zumhron. 

^‘Zulu name in Transvaal ‘IN’goso.’ Not very common, in¬ 
habiting the stone walls of the lands and kraals, and the clumps 
of rocks and bushes on the hillsides and hats close to the bush. 

Exclusively noctmmal.”— 0. H. B. G. 

18. Arvicanthis pumilio Sparrm, 

d . 755, 756 764. Zuurbron. 

d. 683, 736, 740. $. 686, 704, 717, 726 (1 in spirit). 

W akkerstroom. 

Very common, inhabiting the outbuildings and stone walls 
and grass-lands.”—£7. H. B, G, 

19. Dexbeomus mesomelas Brants. 

Beiidromus A. Smith, ZooL Jonrn. iv. pp. 438-439 (1829), 

Bendromys Smuts, Enum. Mamm. Cap. 32 (1832). 

5 . 765. Zuurbron. 

This species was described by Brants as being red-bi'own on 
the back, with a black stripe down the median line, with which 
particulars Mr. Grant’s specimen agrees very well, although it 
happens to be in rather poor fur. 

Zulu name in Tiansvaal, ‘ Ngoso.’ 

It is hard to ascertain whether the two species obtained are 
common or not, as they are veiy difficult to secure, and it is 
impossible to learn a))out them from the nati\*es, as they use the 
same name for so many animals. It cannot apparently be 
trapped, and is pi‘oba,bly nocturnal. Dilligent search was made 
for nests or other signs, hut none were observed.”—(7. iT. B, G. 

20. Dexbromus melaxoxis Smith. 

727. Wakkerstroom. 

Hitherto the British Museum possessed only one example of 
this species, the type deseribe<l by Dr. Smith in 1834, so that 
Mr. Grant’s specimen is a very welcome addition. 
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i). melanotiB is easily distinguished from D. mesomelas by its 
grey colour and by the peculiar structure of its hind toes, first 
noticed by Sclater in his ‘ Fauna of South Africa ’ 

21. Mystromys albic'audatus FUMosrs, subsp. nov. 

685. 705. Wakkerstroom. 

Similar to the typical subspecies, but larger and darker. 

General colour of the upper surface “ mouse-grey ” freeh»’ 
pencilled with black, fianks rather lighter. Individual hairs 
about 12 mm. long, basal four-fifths slate-grey, terminal fifth 

olive-grey,tip black. Geneml colour of under surface light 
grey, basal half of hairs dark slate-grey. Forehead, nape, and a 
ring round eyes strongly pencilled with black, lips and cheeks 
lighter; ears large, rounded, clothed inside with silvery hair, out¬ 
side with a thick growth of very fine black hair. Fore and hind 
limbs slate-gi*ey, the latter rather darker if anything; fore and 
hind feet white above and below ; in the hind feet a naked line 
extends from the centre of the foot to the ankle-joint. Tail 
distinctly bicolor, dark gi'ey above, pure white beneath, the line 
of demarcation very distinct. 

The skull, though younger than that of the type of alhicaudxitiis^ 
is considerably larger. 

Dimensions of tlm type (measured in the fiesh):— 

Head and body 161 mm.; tail 78; hind foot 27 ; ear 25. 

Skull—^greatest length 38 mm,; basilar length 31*5; inter¬ 
orbital breadth 4*5 ; zygomatic breadth 20*0; length of upper 
molar series 7. 

Hah, Wakkerstroom, Transvaal; alt. 1850 m. 

Type, d. B.M. Ko. ‘4.9.1.72. Collected 18 March, 1904. 

The type of M, alhicaiulaUis Smith is of a light red colour, due 
most probably to fading t, and we therefore do not feel justified 
in distinguishing from that form the giey specimens from the 
Orange E-iver Colony obtained by Capt. BaiTett-Hamilton, 

Kot by any means common, apparently solitary and strictly 
nocturnal. It inhabits the stone walls of the farmlands and 
deserted burrows of Gerhillus, Cats will not eat this species, 
though they often kill it.”— C,H,B, G, 

22. Lepus ochroptjs Wagn. 

d. 707, 708, 718, 719. 2. 730. Wakkerstroom. 

These Hares, which appear to be confined to the high veldt, are 
easily distinguished from the low-ground capensis by their yellow 
nape and throat. 

Yol. ii. p. 33. 

t While grey does not appreciably alter under the influence of light, blach and 
brown are peculiarly susceptible to changes, and it is the blach ends to the hairs 
which %ve suppose to hare faded iu the type. {€/, * Zoologist,’ 1896, p. 4C»0d 
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Oapt. G. E. Barrett-Hamilton obtained specimens at Yredefort 
E.oad, in the Orange River Colony, that agree well with Mr. Grant's 
skins. 

Zulu name in Transvaal ‘ Gwaja.* 

‘‘Common. Found only on the high x'olling veldt, devoid of 
stones. It makes a form under a tuft of grass in which it lies 
very close, often rising from under one's feet. In wet weather it 
will not lie down, but remains sitting up in the form. It appears 
to feed duiung the night only,"— 0, H. B, G, 

23. Leptis saxatilis Cuv. 

5. 725. Wakkerstroom. 

S. 777. Zuurbron. 

An examination of the incisors of L. saxatilis shows that the 
extra fine line of enamel described by Thomas in L. angolensis'^ 
also occurs in this Hare. 

24. Pronolagus t, sp. 

<5*. 770,783. Zuurbron, 

We are hoping to obtain specimens from the original locality 
of P. crmdcmidatiis curr^/i Thos., of which the typical skin is in 
very bad condition, Pending their andval we do not propose to 
express any opinion about the Zuurbron Rabbit. 

“ Zulu name in Transvaal ‘ Htenash.' 

“ Common, but difficult to secure owing to its lying veiy close. 
It inhabits all rocky places, both fiats, krantzes, and kopjes. 
Feeds at night only.”— O.H, B, Q. 

25. Procavia capensis Pall. 

<5. 744. Zuurbron. 

c? . 706, 732, 737, 738. $. 700,720, 731,739, Wakkerstroom. 

Zulu name in Transvaal ‘ Imbile.' 

“Common. Inhabits the krantzes and rocks on the steep 
mountain-sides, and the rocks on the deep gullies thickly over¬ 
grown with vegetation. In this district there appear to he two 
forms, one distinctly i‘edder than the other, which can easily be 
distinguished in the wild state. These colours are perhaps only 
due to seasonal changes of pelage. Stiactly a vegetable feeder, 
often visiting the Kafiii* lands and doing great damage to the 
pumpkins. 

“ Exclusively diurnal."—<7. H, B. G. 

26. Cephalophus grimmi Linn. 

5 . 780, Zuurbron. 

“ Zulu name in Transvaal ‘ Mpuusi.'"—<7. H. P. Q. 

♦ Abu. Mag. N. H. (7) xiii. p. 420 (1904), 

t hyoB* Classification o£ Haves,” Smiths. Misc. Coll vol xlv. p, 332 (1904). 
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4. On the Greater Kudu of Somaliland. 

By R. I. PocoOK, Suj^erintendent of the Gardens. 

[Received February 7, 1905.J 

In 1891 ^ Major Inverarity, pointed out that the 

Greater Kudus of Somaliland differ from the typical S,-African 
form in the smaller number of white stripes upon the body and 
hind-quarters ; and his reproduced photograph of a recently killed 
bull shows only four stripes upon the right side of the body. 
This information and the evidence supplied by the much-worn 
skin of an Abyssinian specimen in the British Lluseuin prompted 
the remark on p. 176 of the last volume of the ‘ Book of Antelopes/ 
“ that the sides of the body and hind-quarters fin the Graater 
Kudu] are marked with white stripes which vary in number from 
about four in the northern forms to nine or ten in the southern.” 
Since these lines were wu'itten I have had an opportunity of seeing 
three young male Somaliland examples, two of which are still living 
in the Zoological Gai*dens. The two larger were deposited by 
Capt, Madden in July 1904; the third and smallest was presented 
to the Society by Major Irvine, I.M.S., in November of the same 
year. 

The largest of the three stands at the present time 38| inches 
at the withers. The horns are inches long, show the anterior 
ridge, an incipient twist, and have a basal circumference of 
5| inches. The ears are 10 inches long and 4 inches wide, their 
span from tip to tip, wdien standing at right angles to the head, 
being 23 inches; and the length of the face from between the 
horns to the tip of the nose is 10 inches. On the right side seven 
stripes are traceable, three close together upon the haunch and 
four, of which the &st three are widely separated from each other, 
upon the body. On the left side also seven stripes are ti'aceahle; 
of these, however, only five are complete, two on the haunches 
and three on the body, the additional two being very shoit and 
cut off from the dorsal middle line. 

The medium-sized specimen t bas the horns about 1 inch 
long. The ear measures 9 inches along the back, on the inside 
space, and 4 inches wide. The face, fi’om between the horns to 
the nose, 8j| inches. On the righb side there are five stripes, on 
the left six (three on the haunches and thi’ee on the body). 

The third and smallest specimen stands about 37 inches at the 
withers and the horns are mere bud-like excrescences. There 
are five stripes (two on the haunches and thi*ee on the body) on 
each side. 

Thus in these three specimens the stripes vary in number from 

* Journ. Bombay l?at. Hist. Soc. vi. p. 463, 

t This animal is now dead, and the measurements &c. are taken from the newly 
stripped flat skin. 
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five to seven on each side; but in no case are they sfcrongly <lefinetl, 
and in the example showing seven, two at least a,re abbreviated 
and only just discernible. Their whole appearance, indeed, sug¬ 
gests evanescence. 

With these data to hand, there seems to be no cause for fui*ther 
delay in conclmling that a difterence between the Greater Kudus 
of the northern and southern areas of tbe species^ range not only 
exists, but is sufficiently definable and constant to he accorded 
subspecific rank. And since the specific name was applied origi¬ 
nally to the southern form, which as a subspecies takes a repetition 
of that title, a different racial name must be found for the noi‘thei*n. 
There is no need, however, to publish a new one. In tlie ‘Book of 
Antelopes ’ the following tln-ee are cited as synonyms of StrP 2 '>si- 
ceros cape?isis, the denoiinnation under which the species wrongly 
appears in that work:— 

Antilo‘pe teinJal Ovetzscbmar, Atlas to BlippeH’s ‘ Reise iin ndrdl. 
Afrika,’ p. 22 (1826); Fischer, Syn. Mamm. p. 475 (1829). 

Antilope chom iid. ibid. 

Strepsiceros ahi/ssbucits Fitzinger, SB. Akad. Wien, lix. jit. 1, 
p. 176 (1869). 

About the rightful claims of the first name to shmd for any kind 
of Kudu there is, in m 3 " opinion, great doubt. The woi'ds ‘‘ in 
desertis^^ as applied to the habi^t of Antilope Uncial^ suggest 
rather the Adclax, a large-sized, spiral-horned denizen of the 
deserts of North Africa, which was probably Imown to the Arabs. 
The name ckom, however, is not to be lightly rejected. As in the 
case of A, tended, the animal is compared to a horse in size and 
the boras are said to he powerful and spirally twisted in the male 
and absent in the female. Moreover, the habitat, “ in woniosis,^^ 
accords accurately with that of the Greater Kudus of Ab 3 "ssinia. 
and Somaliland as attested by” travellers and sportsmen of moi e 
modern times. Tliere is no other African Antelope known to 
which these attributes appl}’^, the absence of tbe horns in the 
female excluding aii)" form of Eland which might otherwise he 
suggested on the score of size and spirall 3 ^-twisted horns. 

With regal’d to the third name, ahyssimms, thex’e is no room 
for doubt, for, although unacconipanied hj a diagnosis, it \vas 
definitely assigned hy Fitzinger to the forai of Strej^siceros in¬ 
habiting Ab 3 "ssima, Somaliland, Senaar, Kordofan, and Bogos- 
land ; and these localities do not coincide, as a wdiole, Avith the 
geographical range of the Lesser Kudu, the only other member 
of the genus met with in North-east Africa,, where it extends 
from Somaliland and the Galla country to the Kilima Njaro 
district. Since, hoAvever, the name chora antedates ahyssinicKs 
by many 3 "ears, I see no escape from the conclusion that the 
name for the noi’thern race of the Grmter Kudu is Strepsim'os 
Btrepm^ei'os chara, with ahysBinims as a S 3 monym ; and in that case 
the tidnominaLtitle for the southern or typical race is Strepsiceros 
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strejmceros strejmceros^ with, probably, zmnhesiefisis as one of its 
synonyms. 

In connection with the difference between the two races of the 
Greater Kudu, an interesting point arises for elucidation. It has 
been shown that the ncHhem type is distinguished from the 
southern by possessing only about half as many stripes on each 
side of the body. But the Lesser Kudu {^. imherhts)^ which also 
inhabits Somaliland, has even a greater number of stripes than 
the southern lace of tlie Greater Kudu—namely, twelve or thirteen 
on each side. Thus within the limits of the genus the greatest 
contrast in matter of coloration subsists between the t\vo species 
inhalating Bomaliland. And those who believe that the spots and 
stripes of Antelopes have been primarily acquired or secondarily 
retained, as a means of enabling species to distinguish their own 
kind from othei s of similar or somewhat similar foiiii inhabiting 
the same area, may be tempted to parade the case of these two 
Somaliland Kudus in support of the theory. 

I have, however, else where brought together and briefly stated 
a considerable aiuount of evidence that the significance of the 
vfudegated patterns of Antelopes in general, and of the Tragela- 
phines in pai'ticular, is procryptic or celative—that of the Tragela- 
phines being very obviously correlated with the biish-life affected 
by the majoiity of the species, and its absence with a life in the 
desert or plains, as attested by the stripeless, dun-coloured Eland 
of the Kalahari and the slate-grey or fawn-coloured K 3 dghaie of 
India. In connection with the two species of Somali Kudus, I 
cited the published statements of such reliable authorities as 
Bwnyne and Inverarity to prove that the very beautifully marked 
Lesser Kudu of that country is found in thick jungle, whereas 
the relatively poorly adorned Greater Kudu frequents mountainous 
broken ground less thickly overgrown with vegetation. In 
confirmation of this, I am glad to be able to quote the testimony 
of Mr. Frederick Gillett, F.Z.S., who, without being aware of the 
drift of my question, told me of his own knowledge that the 
Greater Kudu lives in hilly or rocky country and the Lesser in 
the lower ground, very genei*ally amongst the luxuriant growth 
along the river-banks. Thus, since the species do not associate, 
they furnish no case for the advocates of the theory of “ recog¬ 
nition ” marks. On the conti’ary, the difference of habitat, corre¬ 
lated with the difference in coloration, practically establishes, in 
the absence of any other explanation, a causal connection between 
the twro. Tlris being so, it may be fmiiher inferred that the 
similar, though less marked, dhfierences between the northern 
and southern races of the Greater Kudu will be found to be 
associated wuth a corresponding difference in habitat—the southern 
form approaching more nearly in this respect, as also in coloration, 
to the Lesser Kudu. At present, however, there are not, so far 

* ‘h^ature,’ Oct. Utli. 1900, pp. 384-385. 
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as I am aware, a sufficient number of publislied data to establish 
the truth of this hypothesis finally. Xeverthele&s, Selous’s state¬ 
ment that the S. African Kudu, although usually partial to hilly 
country covered with dense thickets, is also common in the thick 
bush along both banks of the Kivei* Ohobe, whei*e there are no 
hills whatever, and Kirby^s t corroboration to the effect that in 
the heavy belts of bush lining the rivers and watercourses these 
animals are as at home as in rocky bush-covered hills, are very 
much to the point, since they testify that the habitat of the Greater 
Kudu of S. Africa embi-aces the habitats of the two forms that 
occur further north in that continent. Hence, if there is any 
truth in the theory that the markings of these Antelopes are cor¬ 
related with habitat, we sboulcl expect to find the markings of the 
southern form of the Greater Kudu intermediate between tliose 
of the northern form of the same species and of their smaller but 
more beautiful ally Strepsiceros imherhis ; and this seems to he 
the case. 


* P. Z. S. 1881, p. 752. 
t ‘Haunts of Wild Gann?,’ p. 549. 
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l^rarcii 7, 1905. 

Dr. W. T. Blan’ford, C.I.E.. Vice-President, 

in tile Chair. 

Dr. Albert A. Gray, introduced by Mr. Macieod Yearsley, 
exhibited a series of lantern-slides made from photographs of the 
Membranous LabviTiith of some animals, and made the following 
remarks:— 

While the lalnTinth of the fishes has been investigated ];>y many 
observers and wdth very satisfactory results, the structure as it 
appears in reptiles, amphibians, birds, and mammals lias not been 
so exhaustively treated. This is due to the difficulties of preparing 
the organ. These difficulties recently have been to a certain extent 
removed; and I propose to describe as briefly as possible some of 
the features wffiich have been discovered. 

In Man there is found in many indmduals an accessory ampulla, 
as I propose to term it, at the posterior end of the horizontal 
canal, in addition to the normal one at the anterior extremity. 
This aiupulla does not seem to have any special physiological 
significance, since it is not supplied by a nerve, and moreover is not 
found in all individuals but only in four out of six. I have not 
found it in any of the lower animals except the Sturgeon, but it is 
quite probable that with more mateimil at hand it will be found 
in some other animals. 

The labyrinth of the Seal is remarkable on account of its size, 
the irregular shape of the semicircular canals, and most of all on 
account of the presence of otoliths of considerable dimensions. 

It may be that this development of the otoliths in the Seal has 
some relationship to the life of the animal in the water, as it is 
weD. known that in the fish the otoliths reach a size far greater 
than they do in any other animal. On the other hand, it may be 
that the development of the otoliths, and indeed of the labyrinth 
as a whole, is connected in some way wdth the migratory habit of 
the Seal. 

The perilymphatic spaces of the semicircular canals of the Seal 
are, like those of Man, of considerable size, and difier in this 
respect from those of the Cat and the Babbit. 

The Oat has a labyrinth typical in one respect of a large 
number of mammals; that is, in the almost complete absence of a 
definite perilymphatic space in the semicircular canals. Indeed, 
tliis space is not visible except at the corners where the ampullae 
of the canals debouch from the canals themselves. The coelilea 
of the Gilt is part of a cone sharper than that of many mammals, 
but not quite so sharp as that of the Guinea-pig. 

The Rabbit has a labyrinth similar to that of the Oat, but the 
cochlea is blunter in appearance. As in the Cat, there is no 
perilymphatic space in the canals. The ligamentum spirale is 
not so well developed as in many other mammals. 

In addition to the already well-known features of the labyrinth 
Procj. Zool. Soc. —^1905, Ton. I; Ho. X. 10 
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of the birch it lias to be recorded that these animals have otoliths 
considerably larger than those of mammals •with the exception 
of the Seal as noted before. They are two in number and are 
almost ill contact. One is a flat plate, and lies in the upper and 
posterior portion of the vestibule; the second is round ancl appears 
to lie on the first. 

Without going into the physiology of the vestibule and canals 
as ascertained by laboratory experiments, I would like to make a 
few’remarks on "the bearing W’hich these structures may have upon 
the migrations of animals. 

We know', from clinical and experimental evidence, that the 
semicircular canals fmmish the individual with an accurate loiow- 
ledge of the extent to which the head has been rotated in space, 
w’liether this has been caiaied out by a voluntaiy efibit on the 
pait of the individual or by some external agency. Now’, liearing 
this fact in mind, it has long since occurrecl to me that by this 
means w’e may, in part, be able to account for that mystery which 
has long puzzled the naturalist: the faculty by wdiicli many 
animals pursue their long migrations. Almost all birds migiate, 
a great many fishes, and even some mammals such as the Seal, 
That they cannot guide themselves by the sense of sight entirely 
is obvious, since they may pursue their flight undeterred by the 
darkest night and tkroiigli blinding fog. furthermore, it is 
difficult to understand how fishes and seals can obtain much 
information by vision; and, indeed, it is clear that some other 
sense must be employed, though vision may undoubtedly help. 
The same difficulty occurs in the case of the Corn-Crake, which 
appears to do its migration on foot, and vision can hardly avail it 
very much on its journey. 

But the sense of dmection may be obtained by other means than 
by the eye, namely by the semicircular canals and the vestibule. 
■\\Tieii a particular canal of one side is injured, the animal tends 
to rotate in a particular direction, thus indicating that the canal 
in question regulates the movements of the animal in that 
direction. 

Of course this explanation does not account for the orienting 
pxx)cess -which the bii*d must go through before it starts its flight, 
but only for the faculty it possesses of pursuing the course 
correctly through the night or fog without having recourse to the 
sense of sight. How’ the oiTenting process is carried out, I do 
not pretend to explain, though it may be done peihaps by 
obseiwing the position of the setting sun or by the bearing of 
surrounding objects. 

Few mammals migrate in the proper sense of the term, ancl even 
those which do appear to do so, go from place to place in quest of 
food. The Seal, however, is one example of a mammal which does 
migrate in the stifict meaning of the word, returning to a circum¬ 
scribed breeding-pkce every yeai: in a manner similar to the bird 
and the fish; 

Now it is rather remarkable, that of all mammals the vestibule 
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and canals of the Seal are most like those of the bird and the fish; 
this fact thus tending to support the view that I have just 
suggested. 

In Man the faculty of directing himself by means of this 
sense seems to have atrophied from want of use, but even in 
this ease it has been pointed out that in the savage state the 
faculty is fairly keen. Some mammals display it occasionally in 
a remarkable inannerj as in those instances in wliicli cats and dqgs 
find their vra}?* home from long distances, when the sense of sight 
could not have availed them. The homing of pigeons seems to 
me to be another manifestation of the same faculty, 

]Mr. Henry Seherren, E.Z.S., called attention to two illustra¬ 
tions of a Zebra in Aldrovandus (1642) and the ‘ Commentarius ’ 
of Ludolphus, copies of which were in the Society’s library. 
Although they diftered so widely, the text seemed to indicate that 
they were intended for the same species—the Abyssinian Zebra; 
and with respect to the plate in Ludolphus there could, from the 
text, be no doubt that this was the case. A translation of the 
passage in the ‘ Historia ^thiopica,’ giving the description by 
Tellez of this Zehm, had appeai*ed in the ‘ Proceedings (1901, 
ii. p. 2). In the • Oommentarius,’ p. 150, Ludolphus has brought 
together some references to the Abyssinian Zebra. Fii'st he quotes 
Philostorgius (lib. iii. ch. 2), with this Latin version:— 

“ Haec ipsa regio fert asinos agi*estes maximos, et pelle versL 
colores admodum, albo nigToque colore baud parum interstinctos : 
sed et zonse iis qujedam sunt a spina dorsi ad latera ventremque 
usque demisste, iiideque divis^e, et convolvulis quibusdam inter 
se implicat^e, mii*iim quendam et peregrinum exhibent nexum et 
varietatem.” 

Gothofredus (Jacques Godefroy, 1587-1652) ti*anslated the 
Greek opovs aypiovs and the Latin asinos agrestes by onagros, as 
did Bochart. But the former added : “ ISTeminem alias varietatem 
eorum ita descrihere.” Ludolphus presses home the argument 
in this wise: If Philostorgius had mec.iit ordinary wild asses he 
would have used a single Greek word. 

He then refers to Borne, whither all marvellous things are 
sent,” quoting Maitial (Bpigmm. xiii. 101), in which onager with 
the epithet pitlcher occims. It is noted that no one would rightly 
call a wild ass “ beautiful,” though the woi‘d exactly suits an 
Abyssinian Zebra, Yirgil (Georg, iii. 409) caDs these animals 

timhl. ‘‘Ssepe etiaia cursxi tisiidos agitabis ouagi'os**; 

and in the Yiilgate (Osee, viii, 9) the epithet solitaifius ” is iised. 
Ludolphus anticipated recent writei’S in suggesting that this 
Zebi*a had been brought to Eome; but he does not mention the 
hippotigris. The collection of all references to the Mppotigiis 

^ The passage is marred by a mistraaslation in the English version (1682) by J. 

The sentence, A present of great esteem, ami frequently given U the kings of 
Habessinia,” misrepresents what lindolplms wote: In ctonis Begum Habessinias 
frequeas et priecipuum esse solet,” 

10'^ 
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is greatK' to be desirtnl. Tiie passage from Dioii Cassius (77. 6), 
Tiypiv Kal iTrTronypiy , . . fovevjjLevovs iy rw OearpM, is quoted in 

Dinclorf’s ‘ Tliesaui-us/ and tlie word is thus rendered :—Est 
major tigris species, siniilis onagro, ut ait anonymus, in cod. 
Augustano, cap. Liddell & Scott looked upon the first element 
as qualitative—they seenx to have thought that a hippotigris was 
a tiger as i^ig as a horse, not a horse-like beast ^vith tiger-like 
stripes. Camelopard and leopard, wliieli have Greek forms, do 
not favour their definition. One would tliink that hippotigris ” 
must have occurred in Low Latin; it is not, however, entered in 
Ducange or Forcellini. 

One sentence in Ludolphiis ofiers some difiicultj: ‘^Attameii 
caput eqiiino aliquanto longius habeiit, quod hie vidi.” It is not 
clear whether he saw a lining animal or a pictui*e. It is not im¬ 
possible tliat a zebra may ha\ e Ijeeii sent to Rome; but Ludolpbus 
probably refers to a pictime. Aldrovandtis (De Quadrup. i. 416) 
mentions “ figura quae in libro Romse impresso patet/' and it is 
certain that Father Tellez, S. J., sent home a picture of which one 
would like to know more. 

In 1678, apparently in reply to some inquiries, Ludolphus 
received a letter from Emanuel Xawendoil, a native of Altenburg, 
then resident in Batavia. He had seen two of these wild asses, 
brought by an Arab envoy from the Emperor of Abyssinia to the 
Governor of the Butch East India Company. This personage 
utilised the royal gifts in a strange way. He sent them to the 
Emperor of Japan, getting in retuim ten thousand silver taels and 
thirty Japanese garments. 

Jean de Tbevenot left Borne on bis eastern journey in 1655, 
and after some stay in Constantinople went to Cairo, where be 
saw one of these zebras :— 

Au mois d’Oetobre il arrive au Cairo un ambassadeur d’Etbi- 
opie, qui avait piusieurs presents pour le Grand Seigneui*, entre 
les autres, im ane qui avait uiie peau fort belle, pourvu qu’elle fut 
naturelle, car je n’en voudrais pas r6pondre, ne Tayant point ex¬ 
aminee ; cet 4ne avait le raye du dos noire, et tout le reste du 
corps ^tait bigarre de rayes blanches et rayes tannees alternative- 
ment, larges chaciin d’un doigt, qui lui ceignaient tout le coi'ps, 
sa t6te etait extreniement longue et bigarree comme le cor})s, les 
oreilles foid; larges par en liaut, commes eelles d\m bufile, et noires, 
jaunes, et blanches, ses jambes bigarrees de m6me que le coips, 
non pas en longue des Jambes, mais a Tentour just]uhu has, en 
fa^on de Jarretidre ie tout avec tant d'ordre et de mesure qu’il ny 
a point idagia f si bien vane et proportionne, ni de peau de tigre 
ou de leopard si belle. II mourut a cet ambassadeur deux Sues 

^ * Belatious d*un Voj^age/ i. ch. Ixviji. (Paris, 1664). 

t Tlie only suggestion 1 can offer is that this woiff signifies some fa])ric with a 
regular pattern [trom Turk. streakfjd]. The ‘ Century Dictionary" 

has aladfa^ defined as nearly the same as alateha.'* Under this, one reads: ‘^*A 
cotton stuff’ made in Central Asia, dyed in the thread, and woven with white stripes 
on a blue gi-ound.” This has reference to E. Schuyler's Turkestan.” And in 
‘ La Grande Eneyclbp^ie' this entry occursAladja (Comm.). Sorte de bourm 
de soie quo Ton fabnque k Magnesia, et ^u*on emploio surtout pour les velours 
d’Orient.” 
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pareilspar ies chemins et ii eii portfdt les peaiix pour pi*L'<:‘iitor u\i 
Grand Srseigneiir, avec celiii qui etait vivanfc.” 

There is no reason to doubt that the zebra wliieh Thevenot niw 
at Cairo eventually reached Constantinople. In tlie re])oi*t '=ient 
to the Superior at Roine, Father Tellez, S.J., give.s iiis description 
of the animar*'':— 

‘XV pays noiUTit deux especes dVniiiiiaux qui liii sont particu- 
iiers, le premier qii'ils nommeiit 4iie sauvage est de la grandeur 
d’niie moyeiine mule, de bon taille, le poil coiiche. et «|ui u'a 
rien de Fane que les oreilles. II est sauvage, mais Ton Fappri- 
Yoise aiseiiient; ceiix qui sont en Ethiopie viennent clans les 
hois qui sont pardela ie pays que possMentaujoiircrhui les Guiles ; 
la bigarrure de son poil est singulim’e, ce sont des bandes grises, 
noires tirantes siir le roiix, toutes de meiiie largeiir et pioportion, 
qui se tournent en cercies vers les tlancs, et ailleiirs eii volutes, 
conime la figure vous le representera encore mieux qp.e le <li^eouis 
ne le imurnrit faire.” 

It is perhaps allowable to suggest that the picture here referred 
to may have been seen by Ludolpliiis, and was the original of his 
engraving. 

In continuing his story Father Tellez puts the c|uest/ion of the 
arrival of an Abyssinian zebi*a in Constantinople beyoial the 
shadow’ of a doubt 

“ L’Enipereur dXthiopie fit present d’un de ces animaiix an 
Bacha de Suaejiuem [Sualdn] qu’un Indien acheta, apres de liii 
2000 sequins pour le presenter au Grand IVtogol. Le meme 
Empereur en ayont encore envoye un autre a un Bacha de 
Suaqueni a cause quhlavait laisse passer des Jesuites en £thiopie, 
sans lem* faire tort; quand il fut de retour a Constantinople, il en 
fit present au Grand Seigneur, qui en fut si content quhl donna 
en recompense d ce Bacha mie chai^ge bien plus grande que celle 
qii’il avait exereee au par avant/’ 

It may be pointed out that there is no question as to the 
habitat of this zebra, and, though there are some discrepancies in 
tlie accounts of the coloration, the authors quoted ascribe to the 
animal characteristics of GiVvy’s Eebiu—large .size, equine head, 
an<l very large ears; and one is definite as to the naxTOvr striping— 
“ a finger broad.” Till the statement of Father Tellez is shown 
to be incorrect, are wre not justified in believing that at least one 
living example of the Abyssinian Eebra reached Constantinople in 
the third quarter of the seventeenth century ? 

Mr, J. Lewis Bonliote, F.E.S., exhibited specimens and made 
remarks with reference to a series of experiments on the hy¬ 
bridisation of Ducks, which he had been carrying out for sevemi 
years past. 

The hybrids exiiibited dealt mainly with four species, viz. — 
the Mallard (Auas bosclias)^ the Indian Spotbill Duck {Anas 
pmmMiymha)^ the Grey or Ifew Zealand Duck (A/ias swper- 
ciliosa)^ and the Pintail cmd&y 

^ Helcliizedek Thevenot, * Hdatiotis de divers Voyages/ ii. pp. 6, 7 (Paris, 1686}. 
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The following table shows exactly the various hybrids, and 
examples of all of them were exhibited:— 
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Mr, Bonliote firbt dealt in a general way with the appearance 
of the yarions specimens, pointing out how the three parent 
hybrids between the Mallard, Spotbill, and Pintail tended to 
diyide themselves into two distinct forms—a light and a dark, 
which differed ehieffy in the amount of white. 

The light forms when bred together produced birds as light or 
slightly lighter than themselves; a tendency which w'as confirmed 
in a still more marked manner in the third genei*ation, so much 
so, that in a full-piumaged drake the only sign of its parentage 
was represented by the spotted bill of A, ixmilorhyncTKi and the 
upturned tail-coverts of the Mallard. 

It was further pointed out that, as in the case of the Mallard- 
Bpotbill hybrids*^', so in the case of the ISIallard-Spotbill-Pintail, 
the drakes in their full plumage showed chiefiy signs of the 
Mallaiff and Pintail, whereas in the eclipse plumage the Spotbill 
was largely predominant. 

Mr, Bonhote then briefiy discussed some of the results obtained 
by hybridisation, after laying stress on the antagonism between 
Natural Selection and Variation, and bow the one tended to 
keep the species pure and fixed in spite of the innate tendency 
of every individual to vary, and also pointing out how, in spite of 
Natural Selection, marked vaiiations w'ere constantly making their 
appearance among pure species—as, for instance, in the so-called 
Favo nigripenni^. or in Aiheh^e chiaradue^ a peculiar form of the 
Little Owl (which was described from Italy a few years ago), oi', 
again, in the well-kno^vn Sahine\s Snipe. 

Whatever might be the actual cause, there could be no denying 
the fact that hyhiids tended to show a considerable amount of 
variation, exhibiting characteristics which niigkt be very mis¬ 
leading to those who did not know their parentage. 

As a I'ule, hybrids, while showing on most parts of their body 
the characteristics of their parents, exhibited in addition other 
markings. These last sometimes resembled the characters of 
other species, but in certain eases showed afiinity with no known 
forms. Further, there was a gi*eat tendency to become white, 
and this last feature was ascribed to weakness, as it tended to 
incxmse in each generation that was further removed from the 
pure wild species. 

Instances were given where, in certain characters, individual 
Mallard-Spotbill-Pintail showed resemblances to Teal, Gadwall, 
Wigeon, etc., and where Mallard-Spotbill-New Zealand crosses 
showed resemblances to Teal and Pintail. 

Other specimens were also exhibited, showing patterns and 
markings that resembled no known species. 

Mr. Bonhote did not believe these resemblances to be due 
to reversion, but merely to variation; pointing out that in all 
probability the progenitoi's of the existing Anatidee had a 
potentiality of variation as great as or even greater than that of 
their descendants of today, and that oiu present species showed 


# V, Z, S. im, voL is. p. 318. 
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those varieties wliioh had proved successful. If ])y hybri<lisatioii 
we again gave variation its play, it would he only natural that n 
large number of the vaiieties produced should bear a resemblance 
to existing species; but, on the other hand, if this view held 
good, the unsuccessful varieties shoidd also appear, which ^vas 
shown to be the ease among those individuals some of the 
characters of Tvhich could be referred to no known species. 

Keference was made to a p«aper by the authorrecently read 
before the Liimean Society, in which he had pointed out that 
patches of colour or absence of colour tended to sho\v themselves 
first of all on certain fixed parts of the body, on both mammals and 
birds, and for which tlie name ‘‘poecilomeres” had been given. He 
then demonstrated that tlie variations occurring on these hjhrids 
all foilow’ed the lines of the pcecilomeres. 

As illustrating the foi'egoing I'emnrks, Mr. Bonhote exhibited : 

(1) A male Teal in full plumage, shot wdl<l neai* Oaiiibridge, and 
showdng on the neck the ring of tlie Mallard. 

(2) A Sabine’s Snipe, in which the back and tail-feathers were 
shown to approximate to the Great Snipe rather than to the 
Common Snipe, This w^as a constant feature in all the true 
Sabine’s Snipe that he had examined. 

These were exhibited as being instances of natural varieties, 
showing characters more or less resembling those in other species, 

A duck was also shown wdiich had recently heen shot in 
England, and brought to the British Museum. There could be 
but little doubt that it represented a cross hetw'een a Pintail and 
Wigeon, since the back, with the exception of the scapulars, 
resembled that of a Pintail, and the breast that of a young "Wigeon 
drake. The head, however, was very peculiar, the crown showing 
a mixture of Pintail and Wigeon, wliile a patcli behind the eye, 
resembling that found in the Teal, wns of a dull metallic bronze; 
the sides of the face showed an irregular line of rufous buff, and 
the chin was dull browmish black. It w^as w^orthy of note that the 
metallic patch was clearly noticeable, though not so marked, in 
the American Wigeon; while the buff stripe across the face 
was found in the Xew-^Jealand Duck. 

Attention was called to a pair of Sheldrake-Call-dnck crosses, 
which had been bred at Kilbeny, as stated in the ‘ Field ’ of 
the 25th February, 1905, and kindly sent to the author by 
Mr, Campbell. Whether or not tliej^ weie hybrids, jMi*. Bonhote 
could not say; but the interest lay in the fact that all the Call- 
ducks there w'^ere of the colour of the wfiid Mallard, and that these 
specimens (as they could see) differed in having assumed patches 
of white, and these patches all follow^ed the lines of pcecilomeres, 
and showed clearly that the metallic patch of the Teal, which had 
been present in so many of the crosses, was in this case visible, 
though to a much slighter extent, as a white patch. 

Lastly, there was exhibited a pair of H\dng birds representing 

^ Jounj. Umh Soc., ZooL \xix, p. 186 (1901). 
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a cross between four species, namely, the Mallard, Spotbill, Pintail, 
and iN^ew-Zealand Duck, 

In conclusion, Mr. Boiiliote said that it was far too early in his 
experiments to do more than quote the bare facts; but that, from 
the facts he had laid before them, there could be no doubt that 
hybridisation tended to produce valuations that followed on the 
lines of the pcBcilomeres, and that in '^o doing* resemblances were 
shown towards other species that had no part in tlieir parentage. 


Mr. G. A. Boulenger, exhibited a series of Fishes from 

Lake Chad and the Shari River, eolieeteci and presented to the 
British Museum by Capt. G. B. Gosling, and offered the following 
remarks:— 

The fact that so many species of fishes are common to the Xile 
and the Senegal-Xiger, now so widely separated, has long ago led 
ichthyologists to assume a former communication, in times geo¬ 
logically recent, between these river-systems, and to regard Lake 
Chaff as probably representing the dwindling remains of a series 
of lakes by which this communication was effected. But, with 
the exception of a series sent to the Paris Museum a few months 
ago and not yet reported upon in a published form, the fishes 
of Lalie Chad and the rivers that flow into it had never been 
collected. Thanks to Capt. Gosling, we are now able to draw up 
the following list of 23 species, belonging to 7 families:— 

Mormyrid.e. Petrocephalas ham Lacep., 2Iormi/ru& caschue 
Hasselq. {juhelmi C. & V.), Ui/peropistis hebe Lacep., G-pm- 
narchus niloticus Cuv. 

CHARACiximE. Hyclrocpon hrevis Gthr., Alestes havmum 
Joannis, A, dentex L., A, nurse Riipp., J)lstichodus rostrahis 
Gthr., JD. hrevlpinnis Gthr., Citharmus cithariis Geoffr, 

CYPRixiDiE. Laheo horle Heck, {senegalensis C. k. Y.). 

Bilurida:, Glarias lazem C. & Y,, Seterobranckm senegalemis 
C. & Y., 8chilhe mystm L., Clarotes laiiceps Riipp., Bagrus 
bay ad Fonsk., Symdontis darkis L., 8, hatensoda Riipp\, 
S* serraiiis Riipp. 

BJERRANUDiE, LaUs mloUciis Hasselq. 

CiCHLiHJS. 2HIapia mhtlea L. 

Tbtrodoxtid.®. Tetrodon fahaha Hasselq. 

All these species, without a single exception, are common to 
the Xiie and the Mger, thus realising in a most striking manner 
our anticipations. 


The following papers were read :— 
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1. A Eevision of the Fishes of the South-American Cichlid 
Genera Crenacara^ Batmchops^ and Crenkiclila, By 
0. Tate Regan, B.A*, F.Z.S. 

[Received February 7, 1905. | 

(Plates XIY. & XY.^) 

The genera, dealt with in the following revision are distinguished 
from all other Oichlidse by the denticulated posterior margin of 
the pra?operculum. I have given a list of the specimens in the 
Biitish Museum Collection on which my desciiptioiis are leased, 
with the total length in millimetres of each. 

Crenacara. 

CV< 5 ? 2 icara Steind. Sitzb. Ak. Wien, Ixxi. 1875, p. 99; Eigenm. 
& Bray, Ann. Ac, N. York, vii. 1894, p. 619; Pellegr. M4m. Soc. 
Zool. France, xvi. 1903, p. 169 (1904). 

Dierossus Steind. t. e. p. 102; Eigenm. & Bray, t. c. p. 620; 
Pellegr, t. c. p. 170. 

Body ovate or elongate, more or less compressed; scales large, 
ctenoid. Two lateral lines; scales of the lateral line of the same 
size as those above and below it. Mouth small; jaws equal 
anteriorly; maxillary not exposed; a band of small conical teeth 
in each jaw; upper surface of head scaly to between the orbits; 
‘ clieeks and opercular bones scaly; posterior border of pra3operculum 
finely denticulated. Gill-rakers short, few. A single doi’sal with 
XIY-XYII 8-9 rays. Anal with III 7~8 rays. Pectoral 
asymmetrical, with 15 rays; ventrals a little behind the bases of 
the pectorals. Caudal rounded. 

Two species from the Amazon and Guiana. 

1 . Orenacara punctuuata. 

Acara pmiotxdatci (part.) GUnth. Aiin. Mag. Xat. Hist. xii. 
1863, p. 441. 

Crmiimm deqam Steind. Sitzb. Ak. "Wien, Ixxi. 1875, p. 99, 
pL i. fig, 1. 

Crenicara pmciidaia Pellegi*. Mom. Soc. Zool. France, xvi. 
1903, p. 169 (1904). 

Depth of body 2|-2f in the length, length of head 3^. Snout 
a little shorter than 'eye, the diameter of which is 2| in the 
length of head and equals the intei‘orbital width. Depth of 
prseorbital | the diameter of eye. Maxillary not extending to 
belowth^ eye; jaws equal anteriorly; cheek with 3 or 4 series 
of scales, none on the pr^eopereulnm; 6 gill-rakei’s on the lower 
part of anterior arch. Scales 29 1 between lateral line and 

^ For e^.’pkiiatiou of the Plates, see p, 168. 
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anterioi’ rajs of soft dorsal. Dorsal XYI (XTII 8)9, commencing 
above the opei'cidar cleft, the spines not or only sliglitlj' increasing 
after the fifth, the last the length of head; soft fin extending 
to anterior | of caudal. Anal III (T) 8. Soft dorsal and anal 
scaleless. Pectoi'al longer than the head; ventral extending 
about to origin of anal. Caudal rounded. Caudal pedimele a-s 
long as deep. Brownish, with a series of darker blotches on and 
above the lateiai line and another more distinct series below the 
lateral line; a dark stri]De w’ith white edges from eve to mouth; 
posterior part of spinous dorsal, soft dorsal, and middle part of 
caudal with alternate light and dark stripes or series of spots; 
anal with a blackish edge. 

B, Amazon; Guiana. 

1. (10i mm.) tj^pe of the species. E. Esseqiiito. Mr, Elirhardt. 

2. Ceexacaea MACULATA. 

Dicrossm maculatus^iebx^. Sitzb. Ak. Wien, Ixxi. 1875, p. 102; 
Pellegr. Mem. Soc. Zool. Fmnce, xvi. 1903, p. 170 (1904). 

Depth of body 3^4 in the length, length of head a little more 
than 3. Snout shorter than eye, the diameter of which is 2| in 
the length of head and a little greater than the interorbital 
width. Depth of prieorbital J the diametei* of eye. Maxillary 
extending to below the eye: Jaws equal anteriorly; cheek w’itii 

3 series of scales, none on the prseoperculum. Scales 26 1 

between lateral line and anterior rays of soft dorsal. Dorsal 
XIY 9, the spines only slightly increasing after the fifth, the 
last more than | the length of head; soft fin extending to or 
beyond base of caudal, imal III 7. Pectoral as long as the 
head; ventral extending beyond origin of anal, sometimes to its 
posteidor end. Caudal rounded. Caudal peduncle longer than 
deep. Colour as in (7. punctulata, the body with 2 series of 
dai'k blotches, a dark stripe from eye to mouth, the vertical fins 
with alternate light and dark spots. 

R. Amazon. 

The types described by Steindachner measure up to 60 mm. in 
total length. 

Bateachops. 

Batrachops Heck. Ann. Mus. Wien, ii. 1840, p. 432. 

Crenicichla (part.) Giinth. Cat. Fish. iv. p, 305 (1862); Eigenm. 
t Bray, Ann. Ac. X. York, xiL 1894, p. 620; Pellegr. Mem. Boc. 
Zool. France, xvi. 1903, p, 372 (1904). 

BoggianioL Perugia, iain. Mus. Genova, (2) xviii. 1897, p. 148 ; 
Pellegr. t. c, p. 37L 

Body elongate, little compressed; scales moderate, ctenoid. 
Two lateral lines; scales of the lateral line larger than the rest. 
Mouth moderate or large; lowei* Jaw pi*oJecting; maxillary 
exposed distaily; teeth conical, in 2 or 3 series in each Jaw, the 
outermost series enlarged, especiaUy in the lower jaw^; none of 
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The teetli depressible. TJppei* surface of head usually scaly about 
to tlie level of tiie orbits; cheeks and opercular l3ones scaly; 
posterior border of pr^eoperculum Jfinely <lenticulated. Gill-rakers 
short, few, A single dorsal fin, with XXII-XXIV 10-13 rays. 
Anal witli III 7-10 rays. Pectoral symmetrical, lounded, with 
about 17 rays; ventrals behind the bases of the pectorals. Caudal 
rounded. 

Five species from South America. 


Synopsis of the Species. 


I. 55-1)0 scales iii a longitudinal series below the lateral line. 

Maxillary extending beyond middle of eye. 

Maxillary extending to below anterior margin of eye. 

II. 06-70 scales in a longitudinal series below the lateral line. 

A. Maxillary extending* a little beyond anterior margin of 

eye. 

Diameter of eye J)-5 in the length of head, interorbital width 2t-3 

(in specimens of from 85 to 250 mm. in total length) . 

Diameter of eye 4f| in the length of head, interorbital width 3^ 
(in a specimen of 140 mm. in total length)... 

B. Maxillary extending to below anterior' of eye; diameter 

of eye 3-| in the length of head and nearly equal to the 
Interorbital width (in a specimen of 150 mm. in total 
length) . 


1. oeeUatus. 

2. seiu ifasciafits. 


3. vetieidatus. 

4. })itiicUihttns. 


5. cifmiouotiis. 


1. Batraciiops ocellatus. 

Bogyianm ocellaUi Perugia, Ami. Mus. Genova, (2) xviii. 1897, 
p. 148; Tellegr. Mtmi, Soc. ZooL France, xvi. 1903,'p. 371 (1904). 

Depth of body 4 in the length, length of head 3|. iOiameter 
of eye 54 in the length of head, length of snout 4, interorbital 
widtli 21. Xostril equidistant fiom eye and tip of snout. 
IMasiilary extending neaiiy to below posterior margin of eye; 
depth of pi'jeorbital | the diameter of eye. Anteiior teeth 
forming 3 series in each jaw. 7 or 8 gill-rakers on the lower part 
of anterior ai'ch. Seales feebly denticulated except on the head, 
the lower parts of tliorax and abdomen and anteiioidy above the 

lateral line, 74 60 in a longitudinal series below tlie lateral 

line, 4 between last dorsal spine and lateral line, 2 between upper 
and lower lateral lines, lOorsal XXII 11, the spines stibequal 
from about the eighth, the last nearly the length of head. Anal 
III 8. Pectoral ventral ueaily f the length of head. Caudal 
peduncle | as long as deep. Olivaceous, with indistinct daiker 
longitudinal stripes along the series of scales; a blackish ocellus 
on the upper part of the base of caudal. 

Upper Paraguay, 

Through the kindness of Dr. R. Gestro, of the Genoa Museum, 
I have been able to examine the type of tMs species, which 
measimes 265 millimetres in total length. The posterior margin 
of the pneoperculuin is denticulated and the gDl-membranes are 
free from the isthmus, as in other species of this genus. 
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2. Bateaohops semifasctatus. 

Bairachops seinifasciatus Heck. Anii. Miis.'Wien, ii. 1840, p, 436. 
Cretiicichlci semifasciata G until. Cat. Fish. iv. p. 309 (1862); 
PellegT. Mem. Soc. Zool. France, xvi. 1903, p. 375 (1904). 

Depth of body 4-5 in the length, length of head 3-3^. 
Diameter of eye 4|—in the length of head. Nostril nearer to 
tip of snout than to eye. Maxillary extending to below anterior 
mai’gin of eye ; depth of prseorbital j the diameter of eye. 
Anterior teeth forming about 3 series in each jaw. Scales 
denticulated except on the head, the lower parts of rhorAx and 
abdomen and anteriorly aborc the lateral line, 55-57 in a longi¬ 
tudinal series below the lateral line, transverse series. 

Lateral line 24-26 + 12-15. Dorsal xfll-XXIII 10-12. Anal 
III 7-10. Pectoral f the length of head. Caudal peduncle about 
as long as deep. Scales of the sides of the body yelio^\dsh with 
(hxrk brown margins; a dark stripe from eye to operculum; 
sometimes 7 or 8 dark cross-bars on the upper part of the body; 
a dark ocellus on the upper part of the base of caudal; hns 
unspotted. 

Rio de la Plata and its tributaries. 

The type, from the R. Paraguay, measures 150 mm. in total 
length. 

3, Bateachops retioulatus, 

Batmchops retiadatus Heck. Ann. Mus. Wien, ii. 1840, p. 433. 

Cmikickla reticuhia Glinth. Oat. Fish. iv. p. 309 (1862). 

Crmiclchla ekgans Steind. Denkschr. Ak. Wien, xliv. 1882, 
p. 15; Pellegr. Mem. Soc. Zool. France, xvi. 1903, p. 378 (1904). 

Depth of body about 5 in the length, length of head aboxtt 3^, 
Diameter of eye 4-5 in the length of head, length of snout 3|--4, 
interorbital width 2|--3. Nostril nearer to tip of snout than to 
ey(\ Maxillary extending a little beyond anterior margin of eye; 
dc])th of px'ieorhital | the dkmeter of eye or less. Anterior teeth 
forming about 3 series in ejich jaw. Scales denticulated except 
on the head, the lower parts of thorax and abdomen and 
anteriorly above tlio lateral line, 66-70 in a longitudinal series 

below tbe lateral line, in ti transverse serias between origin of 
dorsal and ventral fin. Lateral line 23-26+11-13. Dorsal XXII- 
XXIV 11-12, the >spiues suboqual from the tenth, the last ^ the 
lengtlx of liead or loss. Anal III 8. Pectoral ventral 
tho length of head. Brownish, each scale on the side of the foody 
with a dark browm spot at the base and a yellow margin; a dark 
stripe from eye to extremity of operculum; a dark ocellus on the 
upper parb of the base of. caudal; spinous dorsal wdth 3 longi¬ 
tudinal series of dai*k spots, which increase in number to 6 on the 
soft fin; anal with or without a few spots posteriorly; caudal 
somotimoH with dark marginal bands above and below. 

The type of the species, from the Rio Negro, measures about 
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250 Him. in total iengtli. The types of G, elegaus, from the 
Permnaii Amazon, 85 and 105 iiim. respectively, 

4. Batrachops punctulatus, sp. n. (Plate XIT. fig. 1.) 

CreniciGhla reticulata (non Heck.) Pellegr. Mem. Soc. Zool. 

Prance, xvi. 1903, p, 378 (1904). 

Depth of body 5|- in the length, length of hea<I 3^. Diameter 
of eye 4J^ in the length of head, length of snout 3^, interorbital 
width 3|. iSTostril nearer to tip of snout than to eye. INIaxillary 
extending a little beyond anterior margin of eye; depth of 
prieorbitai 4 the diameter of eye. Anterior teeth forming 3 series 
in each jaw. 9 gill-rakers on the lower part of anterior arch. 
Scales denticulated excej^t on the head, the lower parts of thorax 

arid abdomen and anteriorly above the lateral line, 80 , 68 in a 

longitudinal series below the lateral line, 4 or 5 between last 
dorsal spine and lateral line, 3 between upper and lower latei*al 
lines. Dorsal XXIII (XXIY 11-12) 13, the spines subequal from 
tlie tenth, the last nearly the len^h of head. Anal III (7) 8. 
Pectoral nearly §, ventral more than | the length of head. 
Caudal peduncle as long as deep. Brownish, each scale with a 
dark spot at the base; a daik band from eye to operculum, ending 
in a spot above the pectoral; traces of ci’oss-bars on the body; a 
blackish ocellated spot on the upper part of the base of caudal; 
dorsal with a blackish intramarginal band. 

Guiana, B. Amazon. 

1. (140 mm.) frpe of tlie species. E. Essequibo. Mr. Ebrbardt, 

5. Batrachops oyanonotus. 

Crenlcichla cyanonotiis Cope, Proe. Ain. Phil. Boc. xi. 1871, 
p. 569; Pellegi*. Mem. Soc. Zool. France, xvi. 1903, p. 378 (1904). 

Depth of body about 54 in the length, length of head about 3| 
(6^ and 4 i^-spectively in the total length, wdth caudal). Snout as 
long as the eye, the diameter of whicli is 3|- in the length of head 
and nearly equal to the interorbital width. Maxillary extending 
to belo\v anterior ^ of eye. 66 scales in a longitudinal series 
beio^v the lateral line, 5 in a transverse seides above the lateral 
line (? at about the middle of the spinous dorsal), 13 between 
latenxl line and the ventrrl fin. Dorsal XXIV 11. Anal III 8. 
Olivaceous; 7 oblique dark cross-bars on the body; a dark stripe 
from eye to extremity of operculum; a dark ocellus on the upper 
part of the base of caudal; doi’sa.l and anal fins unspotted, blue at 
the base. 

The type, from the E, Maranon, Upper Amazon, measures 
150 mm. in total length. 

Orenicichla. 

♦ 

Crenieichla Heck. Ann. Mus. "Wien, ii, 1840, p, 416. 

Ctenickkla (pai*t.) Gunth. Gat. Ksh, iv. p. 305 (1862); Eigenm, 
h Biw, Ann. ACi N. York, vii. 1894, p, 620; Pellegr. Mem. Soc. 
-ZooL France, xvi. 1903, p. 372 (1904), 

Body oblong or elongate^ more or less compressed; scales small 
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or moderate, ctenoid or cycloid. Two lateral lines; scales of the 
lateral lines larger than the rest. IVIontli moderate or hirge; lower 
jaw projecting; maxillary exposed distally; teeth conical, in 
several series in each jaw, thase of the outermost series usually 
slightly or modeiately enlai'ged; teeth of the inner series 
depressible. Upper surface of head scaly about to the level of the 
orbits ; cheeks and opercular bones scaly; posterior border of 
prseoperculum finely denticulated. Gill-rakers short, few (8-12 
on the lower part of anterior arch). A single dorsal fin, with 
XYI-XXY 11-19 rays. Anal with III 7-12 rays. Pectoral 
symmetrical, rounded, with 15-20 rays; ventrals behind the bases 
of the pectorals. Caudal rouiided. 

Sixteen species from South America. 

Skeleton, 

In Crenicichla johaana the skull is depressed and nearly flat 
above, the supraoccipital and parietal crests being almost obsolete; 
the former gives rise posteriorly to a rather strong backwardly 
directed process; a feeble transverse ridge between the orbits forms 
the posterior border of a broad depression for the reception of the 
prsemaxillary processes, which are rather short and do not reach 
the frontals. The vertebral column consists of 23 praecaudal and 
18 caudal vertebine; parapophyses are developed on the fourth 
and succeeding prsecaiidals and are mostly strong and almost 
horizontal; the first tlmee ribs are sessile, the others inseited on 
the parapophyses; the epipleurals, except those of the two anterior 
ribless vertebrie, are attached either to the ribs or to the para¬ 
pophyses near the insertion of the ribs; none of the anterior 
vcrtebrse shows any trace of inferior apophyses. The pehdc bones 
<livevge anteiiorly. The lower pharyngeais are united by a 
straight suture and foi*m a broad teiangular piece. 

In Ci'eniclchla saxatilis the skeleton is essentially simfiar, hut 
the cranial crests are more distinct and the longer prsemaxillaiy 
processes extend to the tiansverse ridge on the frontals. There 
are 20 priccaiidal and 15 caudal veitebne. 

b)jnq}sis of the Species^ 

J. S«',!iles ohiuoid, at leasit on the side of the body below the 
lateral lino; nostril equidistant from ti^j of snout and 
ey<}, or neai*er the latter. 

A. ;38~70 scales in a longitudinal series below the lateral 
line. 

3. Maxillary extending beyond anterior mai'gin of eye, 

38-16 scales in a longitudinal series below the lateral line; 

depth of body 3-1 in the length, D. XVI-XVIII13-16. 1, tepldota^ 

50-02 scales in a longitudinal series below the lateral line; 

depth of body 3|-4)i| in the length. D. XVII-XX13-16. 2. scumtUis, 

65-70 scales in a longitudinal series below the lateral line; 

depth of body in the length. D. XIX-XXI13-14, 3. helm* 

,51-57 .scales in a longitudinal series below the lateral line; 
depth of body 5-5i in the length. B. XX-XXII11-12. 4. 
at. Maxillary extending to the vertical from antenor 
margin of eye; 63-70 scales in a longitudinal series 
below the lateral line. 
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JK XX-XXIil 12-13. A. Ill 8-10j diameter of eye the 

Icnjyth of head (in a aipeeiuien of ICO iimi). o. laensMs. 

IX XX-XXII10-11. A. Ill 7-8; diameter of eye 1 the length 

of head (in a specimen of 225 mm.) . ..... G. maoro'plitkahmis. 

3. Maxillary not extending ti> the vertical from anterior 
margin of eye; 57 fecale«< in .i longitudinal serie.s 
below the lateral line. D. XVIII-XX 11-13. 

A, III 7-9 . . . 7. tf'fflhcH. 

B. 84r-130 scales in a longitudinal series below the lateml 
line, 

1. Maxillaiy not extending to below the ej'e: snouc 
more than ^ the length of head. 

(>. Iiiterorhital width 4.1-5 in the length of head. 

li. XXIIl 13-14. A. Ill 9-10, 84-95 scales in a longitudinal 


.’■sades below the lateral line. . 8. xdttata, 

I>. XXIV 14. A. Ill 11. 113 scales in a longitudinal serie.s 

ItLdow the lateral line. .. 9. acath'OstHs, 

5. Intel orbital width 31 iu the length of head. 

1). XXIV-XXV 13-14. A, III 9-10 . 10. miitfAspiTtosct. 


‘J.''" Maxillary extending to below anterior margin of t\ye 
or a little beyond; snout ^ the length of head or 


less. 

a. Scales above po.stenor part of upper lateral line 
ctenoid, B.XXir-XXIII 15-17. A. Ill 10-12. 

93-108 scales in a longitudinal series below the lateral line, 

14-16 between first dorsal spine and lateral line; snout 
a^-3t in the length of head.... 11 . 

1U6-113 scales in a longitudinal series below the lateral line, 

16-17 between tot dorsal spine and lateral lincj snout 

3-3:^- in the length of head . -. .. 12, IpffuhHs. 

120 scales in a longitudinal series below the lateral Hue, 20 

between first dorsal spine and lateral line. 13. cincta. 


h. Scales above tipper lateral line all cycloid j 112- 
130 iu a longitudinal series below the lateral line. 
B. XXI-XXIII17-19. A. Ill 11-12. 

18-20 scales between first dor»al spine and lateral line j maxil¬ 


lary extending a little beyond anterior margin of eye . ... Id. umata. 

15 or 16 scales between first dorsal spine and lateral line; 

naaxillary extending to below anterior margin of eye . 15. Uniicuiaia. 

XL Scales cycloid, small; nostril nearer to tip of snout than 

to eye ..... 1^. Johanna, 


1. OfiEXIOICHLA LEPIDOTA. 

Cremciclda lejyidota Heck. Ann. Mns. Wien, ii, 1840, p. 429; 

Ardt, f. Nat.. 1870, p. 55; Bteind. Sitzb, AJc. Wien, Ixx, 
1874, p. 520; Pellegr. Mem. Soc. Zool, f’l’ance, xvi. 1903, p. 372 
(1904). 

Depth of body 3-4 in tiie length, length of head 3. Diameter 
of eye 3J-5 in the length of head, length of snout 3-^—4 and equal 
to the interoi’bitai width. Nostril nearer to eye than to tip of 
snout. Maxillary extending to below anterior -J- of eye or beyond; 
depth of preeorbital f the diameter of eye or leas. Anterior teeth 

^ CrmicicMa hmsiUensh y‘Av, m<x.rmorata (Pellegr, Mdui. Soc. Zool. France, xvi. 
1903, p. 383, fig.) is probably a valid species belonging to this section, but is 
insufilciently described. B. XXIY 17. A. Ill 11. Scales 116 {%, e, below the 
lateral line) if. Tellowish | an irrt^lar brown band at the base of the dorsal; a 
seiucs of brown spots and blotches along the middle of the side. The 
hmsiliemi& of Bloch does not resemble any known species of CrmicieMa and may 
Represent a young exampk of ChhJa Um$nsis Humb. 
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forming 4 series in the upper jaw, 3 in the lower. 10 or 11 gill- 
rakers on the lower part of anterior arch. Scales denticulated 
except on the head and the lower parts of the thorax and 

abdomen, 48-60 38-46 in a longitudinal series below the 

lateral line, 2-3i between last dorsal spine and lateral line, 
2 between upper and lower lateral lines. Lateral line 21- 
24+7-10. Dorsal (XYI) XYII-XYIII 13-14 (15-16), the 
spines subequal or only slightly increasing from the sixth, the 
last tlie length of head. Anal III 8-10. Pectoral 
ventral i-| the length of head. Caudal peduncle deeper than long. 
Brownish; a dark stripe from snout tinough eye to extremity 
of operculum, continued on the body as a longitudinal band in 
the young; a dark oblique stripe below the eye; a dark blotch 
above the pectoial; sometimes obscure cross-bars on the upper 
part of the body; a dark sj)ot or ocellus on the upper half of the 
base of caudal; vertical hns grejksh, the dorsal sometimes with 
a bladvish edge, the soft dorsal and caudtd sometimes with cleai* 
spots. 

Southern Brazil; Eio de la Plata. 


1. (159 mm.) 

2. (69 mm.) 
S, (75 mm.) 
4. (162 mm.) 


Eio Grande do Sul. 

Upper Paraguay. 
Caraudasiuiio, Matto Grossso. 
Parnguay. 


Dr. H. von Ibering. 
Dr. A. Borelli. 

Dr. A. Borelli. 

Dr. Ternetz. 


2. Cbexiciohla SAXATILIS. 

Linn. Mus. Ad. Frid, p. 65, pi. xxxi. fig. 1 (1754). 

Gronov. Mus, lehth. ii. Xo. 185, p. 29, pi. vi. fig. 3 (1756), 
Spams samtilis Linn. Syst. Nat. (ed. 10), p. 278 (1758). 

Seams riifescens Gronov. Zoophyl. p. 67, pi. vi. fig. 3 (1763). 
Ferca sctxaflUs Bloch, Ausl. Pische, vi. p. 79, pi. 309 (1792). 
Gichla lahrina Agass. in Spix, Pise. Bras. p. 99, pi. Ixii. fig. 1 
(1829); Schomb. Fish. Guiana, p. 139, pi. hi. (1843). 

Creniclchla sa.mtilis Heck. Ann. Mus. Yhen, ii, 1840, p. 432 ; 
Glinth. Cat. Fish. iv. p. 308 (1862); Eigenm. & Bray, Aim. Ac. 
N. York, vii. 1894, p. 620; Pellegr. Mem. Soc, Zool. France, 
xvi. 1903, p. 373 (1904), 

C'i/chla riitilans Schomb, t. c. p. 142, pi. v. 

Scams peevoninus Gronov. Cat. Fish. p. 67 (1854), 

Orenicichla frenata Gill, Ann, Lyc. N. York, vi. 1858, p. 386. 
Cremckhla proteus Cope, Proc, Ac. Pliilacl. xxiii. 1872, p. 252: 
Pellegr. 1. c. 

GremdchlOi protens^ var, argynnk Cope, 1. c. 

CrenieicMa saxatilis, var. semicincta Steind. Denksclu*. Ak. 
Wien, lix. 1892, p. 376; Pellegr. t, e. p. 374. 

Creniekhla argymiis Pellegr. t, c, p. 373. 

Crmiekhla saxatilis, var. alhopumtata Pellegr. t. c, p. 374. 
Crenicichh vaiUmiti Pellegr. Bull. Mus, Paris, 1903, p, 124, 
and t, c. p. 376. , 

Depth of body 8|-4f in the length, length of head 3-3|. 
Peoc. Zool. Soc.— 1905, Yol. I. No. XI, ^31 
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Diameter of eye 3^-5^ in the length of head. length of snout 
3-3|j interor'oital width 3-4:. Kostril nearer to eye than to tip 
of snout, ^[axillary extending to below anterior of eye ; depth 
of prfeorbital ^ tlie diameter of eye. Anterior teeth forming 
4 or 5 series in the upper jtw, 3 or 4 in the lower. 9-11 gill- 
rakers on the lower jDart of anterior arch. Scales denticulated 
except on the head and the lower pa-rts of thorax nnd abdomen, 

60-73 50-62 in a longitudinal series below the lateral line, 

3-4| between last dorsal spine and lateral line, 2 or 3 betw-een 
upper and lower lateral lines. Lateral line 22-26 4- 9-12. Dorsal 
XYII-XX 13-lG, the spines subequal from about the eighth, the 
last -J—the length of head. Anal III 8-10. Pectoral about f, 
ventral the length of head. Caudal peduncle | to as long as 
deep. Olivaceous; a dai*k stripe from eye to extremity of operculum, 
sometimes continued forward on the snout, lurely edged with 
white above and below ; often a dark spot or oblique stripe below 
the eye; body with or without white spots, which may be numerous 
and well-developed; sometimes a continuous dai-k longitudinal 
band from operculum to caudal, which may be represented by a 
series of blotches or by a single blotch, or sometimes an ocellated 
spot, above the pectoral; a dark spot, often ocellated, on the upper 
part of the base of caudal; doi’sal and anal sometimes with a 
naiTow dark edge; spinous dorsal .sometimes with an intiumarginal 
series of blackish spots, one on each interradial membrane; soft 
dorsal and c?rudal often wdth alternate series of light and daik spots. 

R. Amazon ; Guiana; Trinidad; Rio Grande do Sul. 


1. 

(133 ram.) 

Brit. Guiana. 

Sir R. Schomburgli:. 

2-4. 

(99-145 ram.) 

Demerara. 

J)r. Hancock. 

- 5,6. 

(89 and 103 ram.) 

Brit. Guiana. 


7. 

8,9. 

(200 mra.) 

(171 and 226 mm.) 

Guiana. 


10,11. 

(73 and 108 ram.) 

R. Cupai. 


12. 

(217 mra.) 

R. Esseqnibo. 

Mr. Blirhardt. 

13-15. 

(170-271 mm.) 

(college of Surgeons. 

16-18. 

(150-201 mm.) 


Stuttgart Mus. 

19. 

(141 ram.) 

Surinam. 

20-22. 

(165-211 mm.) 

jj 

Mr. Kappler. 

23. 

(86 mm.) 

Brit. Guiana. 

W. Cottam, Esq. 

24,25. 

(154 and 205 mm.) 

Berbice. 

J. G. Becirford, Esq. 

26. 

(104 ram.) 

Tabatinga. 

Mus. Comp. Zool. 

27. 

(155 mm.) 

Rio Grande do Sul. 

Dr, H. von Ihering. 

28. 

(185 ram.) 

Trinidad. 

E. W. Uricb, Esq. 

29-35. 

(153-251 mm.) 

3? 

L. Guppy, Esq. 


3. CeENICTCHLA LUCIUS. 

Orewicichla lucius Cope, Proc. Ain. Phil, Soc. xi. 1871, p. 570 ; 
Pellegi% Mem. Soc, Zool. Prance, xvi. 1903, p. 377 (1904), 

Crenieichla mithurus Cope, Pi*oc. Ac. Philad. xxiii, 1872,p. 252, 
pi. X. fig. 1; Pellegr. 1, c. 

Depth of body 4|-5| in the length, length of head 3. Diameter 
of eye 4J-6 in the length of head, length of snout 3|-3|, inter- 
orbital width 4—5^. Xostril nearer to eye than to tip of snout. 
Maxiliary extending to below anterior ^ of eye; depth of 
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prjeorbital the ilianieter of eye. Anterior teeth forming 4 or 5 
sexies in the upper jaw, 3 or 4 in the lower. 10 or 11 gill-rakers 
on the lower part of anterior ai*eh. Scales <leiiticiikted except on 
the head, the lower pai*ts of thorax and abdomen, and anteriorly 

above the lateral line, 75-80 65-70 in a longitudinal series 

below the lateral line, 4|-6 between last dorsal spme and lateral 
line, 3 between upper and lower latei'al lines. Lateml line 
23-24+12-13. Dorsal XIX-XXI13-14, the spines only slightly 
increasing after the fifth or sixth, the last -J- the length of head. 
Anal III 10. Peetoinl ventral 4-1* the length of head. 
Caudal peduncle 14-1--- as long as deep. Olivaceous, sometimes 
■with wliite spots on the body; a dark stripe from snout through 
eye to extremity of operculum; a dark ocellus on the lateral line 
above the pectoral, another on the upper part of the base of caudal; 
soft dorsal and caudal greyish, x^rth light spots. 

Amazons of Ecuador. 

1,2. (123 and 150 mm.) Caaelos. C, Buckley, Esq. 

3. (198 inin.) B. Zamora. Dr. H. Festa. 

4. CilEXICTCIlLA C4EAYI. 

Creuicichla yeajji Pellegr. Bull. Mus. Paris, 1903, p. 123, and 
Mem. Soc. Zool. Prance, xvi. 1903, p. 375, pi. ri. fig. 4 (1904). 

Depth of body 5-5i in the length, length of head 3^. Diameter 
of eye 5 in the length of head, length of snout 3|, interorbital 
width 4. Xosti‘il nearer to eye than to tip of >snout. Maxillary 
extending to below middle of eye; depth of prseorbital f the 
diameter of eye. Anterior teeth forming 4 series in the upper 
jaw, 3 in the lowei*. 9 or 10 gill-rakei^s on the lower, part of 
anterior arch, Beales denticulated, except on the head, the lower 
parts of thorax and abdomen and anteriorly above the lateral line, 

65j^ (^)j (^7) in a longitudinal series below the lateral line, 4 

between last tlorsal spine and lateral line, 2 between upper and 
lower lateral lines. lateral line 24-25 + 10-11. Dorsal XX 12 
{XXII 11), the spines only slightly increasing from the tenth, the 
last f the length of head. Anal III (8) 9. Pectoral f-f, ventral ’ 
4 the length of head. Caudal peduncle longex* than deep. 
Brownish ; a dark stripe from eye to extremity of operculum; 
sometimes a series of blotches along the middle of the side; a 
dark spot or ocellus on the upper part of the base of caudal. 

B. Orinoco. 

1. (159 mm.) Near Bogota. Mr. Cutter. 

This specimen agrees so well with the figure of the typical 
example of (7, gecaji given by Pellegiin that I have no hesitation 
in referring it to that species. The numbei' of fin-rays (D. XX12 
instead of XXII 11, A. Ill 9 instead of III 8) and of scales in a 

transverse series instead of ^), although different, fall within 
the limits of individual variation, whilst the presence or absence 
-of a series of blotches on the side is of very slight importance 

11 ^ 
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5. OREXICICnLA LACrSTm.S. 

C)jelila Icicustris Castelii. Anim. Am. Slid. Pois^. p. 19, pi. viii, 
fig. 3 (1855). 

CrenicicUa lacusiris Gimtlx. Oit. Fisli. iv. p. 308 (1862); Steiml. 
Biizh, Ak. Wien, Lyx, 1874, p. 516: Cope, Proc. Am. Phil. Soc. 
xxxiii. 1894, p. 102; Pellegr. IMem. Soc. Zool. Prance, xvi. 1903, 
p. 379 (1904). 

Creniciclila inmckitci Hens. Arch. f. Hat. i. 1870, p. 57. 

€renicioMa polysticta Hens. t. c, p. 58. 

Depth of body 4|-5 in the length, length of head 3“3|. 
Diaiiieter of eye 4-5 in the length of head, length of snout 3-3 jl, 
interorbital yddth 4|-5g. Hostril nearer to eye than to extreinit}' 
of snout. Maxillary extending to below anterior margin of e}'e ; 
depth of prieoihital the diameter of eye. Anterior teeth 
forming 5 seiies in the upper jaw, 4 in the lower. 10 gill-rakers 
on the lower part of anterior arch. Scales denticulated, except 
on the head, the lower parts of thorax and abdomen and anterioily 

above the lateral line, 80-90 63-70 in a longitudinal series 

below the lateral line, 5 or 6 between last dorsal spine and lateral 
line, 3 or 4 between upper and lower lateral lines. Lateral line 
23-26 + 13-14. BorsalXXII 12(XX-XXin 12-13), the spines 
subequal from the ninth oi' tenth, the last | the length of head. 
Anal III 8-9 (10). Pectoral nearly | the length of head, ventral 
nearh" f. Caudal peduncle us long as deep. Olivaceous, 

with numerous small dark violet spots on upper part of head 
and body and on the %-ertical fins; sometimes a dark stripe from 
snout through eye to extremity of operculum, continued as a series 
of blotches along the middle of the side; a dark s];)ot, sometimes 
ocellated, on the up|>ei* pait of the Ixase of caudal. 

Southeiui and Eastern Brazil. 

1, (160 mni.) Porto Real, Prov. Rio Janeiro. M. Hardr clu Dreiieut', 

2. (S8 mm.) Laguna clos Patos, Rio Grande do Sul. Dr. H. von Ibeving'. 

6. CrEXICIOHLA MACROPHTHAL3ITJS. 

CrenickhUi ma€ra2Mhalimis Heck. Ann. Mus. Wien, ii. 1840, 
p. 427; Giinth. Oat. Fish. iv. p. 307 (1862); Pellegr. Mem. Soc. 
ZooL France, xvi. 1903, p. 379 (1904). 

Depth of body about 4| in the length, length of head 3. 
Diameter of eye 4 in the leiigHi of head and equal to the iiiter- 
orhitai width. Hostril about equidistant fi*om eye and tip of snout. 
Maxillary extending to below anterior margin of eye; depth of 
prteoibital f the diameter of eye. Scales denticulated, excejxt on 
the head, the lower parts of thoi*ax and abdomen and anteriorly 
above the lateral line, 66-70 in a longitudinal series below the 
lateiulline,jE^ in a transverse series. Latei^alline 23-25 + 12-13. 
Dorsal XX-XXII10-11. Anal III 7-8. Pectoral ventral ^ 
the length of head. Caudal peduncle a little longer than deep. 
Brownish; a dark stripe from eye to opex’culum; scales of the 
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lateral line white %vitli a blackisli edge ; vertical fins grey, 
unspotted, wnth dark edtges. 

Rio Segro. 

The type measures 225 mm. in total length. 

7. Crexicichla wallacii, sp. n. (Plate XI Y. fig. 2.) 

Depth of body in the length, length of hea<l 34. Snout as 
long as eye, the diameter of which is 34 in the length of head, 
interorbital width 4|. Xostril a little nearer to eye than to tip 
of snout. Maxillary not extending to below the eye; depth of 
pi*a^orbital | the diameter of eye. Anterior teeth forming 5 or 6 
'-eries in each jaw. 9 gill-rakers on the lower part of anteiior 
arch. Scales denticulated, except on the head, the lo\yer parts of 

thorax and abdomen and anterior^ above the lateral line, 

57 in a longitudinal series below the lateral line, 2 between last 
ilorsal spine and lateral line, 3 between upper and lower lateral 
lines. Lateral line 21 + 10. Doiml XX 11 (XYIII 13), the 
spines siihequal from the ninth, the last | the length of head. 
Anal III 7 (9). Pectoralf, ventral^ the length of head. Caudal 
peduncle longer than deep. Brownish ; a dark stripe from snout 
^lirough eye to extremity of operculum, continued faintly along the 
side ; dorsal and anal with a blackish marginal stripe; caudal with 
obscure cross-bars and with a dark spot on the upper part of its base. 

R. Esseqtiibo; R. Xegro. 

1. (85 mm.) type of tlie species. R. Es‘'eqiiibo. Ehrliardt. 

Dr. A. R. Wallace has made a drawing of a fish of about the 
same size as the one described above and evidently of the same 
species, which he obtained in the Rio Xegro in 1851. It -was a 
great misfortune that the magnificent collection of Pishes of the 
Rio Xegro made by the celebrated naturalist should have been 
accidentally destroyed and thus lost to science. Dr. Wallace gives 
the number of fin-rays as D. XYIII 13. A. Ill 9. 

8. Oeexiciohla vittata, 

Cmmkkla vittata Heck. Ami. Mus. Wien, ii. 1840, p. 417. 

Depth of body 4|-5 in the length, length of head 3|-3|. 
Diameter of eye 5 in the length of head, length of snout 2|, inter- 
orbital width 4^-5. Xostril nearer to eye than to tip of snout. 
]ilaxiilary not extending to below the eye; depth of prseorbital | 
the diameter of eye. Anterior teeth forming 7 or 8 series in the 
upper jaw, 5 or 6 in the low’er. 9 or 10 gill-rakers on the low^er 
part of anterior arch. Scales denticulated, except on the head and 

the lower part of thorax and abdomen, 110-120 B4-“95 in a 

longitudinal series below the lateral line, 6 between last dorsal 
spine and lateral line, 4 between upper and lower lateral lines. 
Lateral line 27-^12-14. Dorsal XXIII 13-14, the spines sub- 
e(|ual from the sixth, the last nearly | the length of head. Anal 
III 9(10). Pectoral f, ventx'al more than Iialf the length of head. 
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Caudal peduncle n.s long as deep. Brownish ; a dark longi¬ 
tudinal band from tip of snout through eye to extremity of caudal; 
upper paii] of body with traces of dark cross-bais ; a dnrkoblhiue 
stripe below the eye; a dark ocellated spot on the I'jase of the 
caudal, just above the lateral line; dorsal with longitudinal series 
of greyish spots; caudal with a dark lower maigin. 

B. Amazon; E. Paraguay; Eastern Brazil. 

1. (146 iiini.) E.. Parana. Mr. Salmiii. 

2. (167 min.) De'^icalvados, Matto Grosso. Dr. Ternetz. 

9. Grenigichla acutirostris. (Plate XTY. %. 3.) 

07 'enicichla acittirostris Giinth. Cat. Eish. iv. p. 307 (1862); 
Pellegr. IVEem. Soc. Zool. Prance, xvi. 1903, p. 384 (1904). 

Dej^th of body nearly 6 in the length, length of head 3|. 
Diameter of eye 5| in the length of head, length of snout 2^, 
interorbital width 4|. Nostril a little nearei’ to eye than to tip 
of snout. Maxillary not extending to below the eye; depth of 
prseorbital nearly | the diameter of eye. Anterior teeth foianing 
7 series in the upper jaw, 4 in the lower. 9 gill-rakers on the 
leaver part of anterior ai*ch. Scales denticulated, except on the 
head, the lower parts of thoi’ax and abdomen and anteriorly above 

the lateral line, 125^^, 113 in a longitudinal series below' the 
lateral line, 7 betvreen last dorsal spine and lateral line, 5 between 
upper and louver lateral lines. Lateral line 264-14. Dorsal XXIY 
14, the spines subequal from about the tenth, the last § the length 
of head. Anal III 11. Pectoi*al as long as venti’al, a little more 
than I the length of head. Caudal peduncle a little longer than 
deep. Brownish, with 10 dark cross-bars on the uijper partof the 
side ; anal wdth a narrow dark edge. 

Eiver Cupai. 

1. (217 mm.) tji^e of tlie species. R. Cupai. 

10. OrENICTGHLA 31ULT1SPINOSA, 

Ch^enidchla miiltisjnnosa Pellegr. Bull. Mus. Paris, 1903, j). 124, 
and M^m.Boc. ZooL Piunce, xvi. 1903, p. 380, pi. vi. hg. 3 (1904). 

Depth of body in the length, length of lieacl 3|. Diameter 
of eye nearly 6 in the length of the head, length of snout 2|-, 
interorbital width S-k. Nosti'il nearer to eye than to extremity of 
snout. Maxillary not extending to below the eye ; depth of pi'ie- 
orbitall- the diameter of eye. Anterior teeth forming 8 series 
in the upper jaw, 4 in the low'er. 10 or 11 gill-rakers on the 
lower part of anterior arch. Scales denticulated, except on 
the head, the lower parts of thorax and abdomen and above the 

upper lateral line, 118 102 in a longitudinal seines below the 

lateral line, 9 between last dorsal spine and lateral line, 5 between 
upper And lower lateral lines. Lateral line 27 + 14. Dorsal 
(XXIY) XXY 13 (14), the spines subequal from about the eighth, 
the last J the length of head. Anal III 9 (10). Pectoral |, 
ventral | the length of the head, Caiidal peduncle a little longer 
than deep. Brownish, \nth numerous small white spots on the 
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posterior pait of body and the caudal fin ; a blackisli ocellus 
on the upper part of the base of caudal, 

Guiana. 

1. (282 mm.) Surinam. Jlr. Kappler. 

11. Crexictchla strigata. (Plate XY, fig. 1.) 

Crenicichla vittata (non C, vittata Heck.) Giinth. 

Oat. Fish. ir. p. 306 (1862). 

Grenicichla johanna^ var. strigata Giinth. 1. c. 

Creniciclila hrasilieusis, rar. strigata Pellegi*. Mem. Soc, Zool. 
France, xvi. 1903. p. 381 (1904). 

? Creniciclila hrasiliensis, rar. vitiafa Pellegr. t. c. p. 383, fig. 

Depth of body 4^-5 tJ- in the length, length of head 3-^--3-i-. 
Diameter of eye in the length of head, length of snout 3|~-3|, 
interorbital width 3-l-4t. Xostril nearh' equidistant from eye and 
extremity of snout. Maxillary extending to below anterior margin 
of eye, depth of pr^eorbital the diameter of eye. Anterior 
teeth forming 5-7 series in the* upper Jaw, 4 or 5 in the lower. 
About 10 gill-rakers on the lower part of anterior arch. Scales 
denticulated, except on the head, the lower parts of thoi*ax and 

abdomen and anteriorly above the lateral line, 110-125 93-108 

in a longitudinal series below the lateral line, 9-11 between last 
dorsal spine and lateral line, 5 or 6 between upper and lower lateral 
lines. Lateral line 25-28 -f 13-15. Dorsal XXII-XXIII17, the 
spines subequal from the eighth, the last ^ the length of head. 
Anal III 11. Pectoral f, ventral the length of head. Caudal 

peduncle as long as or longer than Seep. Olivaceous, with blackish 
markings; a stripe from the snout through the eye to the extremity 
of operculum, giving rise to two -which run along the middle of 
the side of the body and unite to form a dark spot on the base 
of caudal, from which a single stripe runs to the extremity of 
caudal; a stripe along the upper lateral line; on each side of the 
ba.se of the dorsal a series of spots or rings are connected by a 
longitudinal stripe; upper part of head spotted; vertical fins with 
marginal bands. In the young the 2 stripes from operculum to 
caudal form the edges of a dark longitudinal band, whilst the 
caudal spot is indistinct. 

R. Amazon. 

1-4, {177-188 mm.) types of the species. B. Capiii. 

6. (108 mm.) E. Cupai. 

6. (132 mm.) College of Surgeons. 

12. Oreniojohla lugubeis. 

OrenicicMa lugiihris Heck. Ann* Mus. Wien, ii. 1840, p. 422. 

Crmiicichla funehris Heck, t* e* p. 424. 

Grmwichla phunna^ var. hi^uhris Giinth, Cat. Fish, iv. p. 307 
(1862). 

Gremcickla Johanna^ var./zm^Wa Giinth. 1. e. 

Grenicichla h^asilmms^ lugtihm Pellegr. M6m, Soc. Zool. 
Fiunce, xvi, .1903, p. 383, fig. (1904). 

Depth of body 4|-5 in the length, length of head 3-3|. 



166 


MR. C. TATE REGAX OX SOUTH-AMERICAN 


[Mai*. 7, 


Diameter of eve 4^-5^ in the length of head, length of snout 
interorbital width" Nostril_ nearly equidistant from eye 

and tip of snout. iMaxiilary extending to below anterior margin 
of e 3 ^e; depth of pi'ceorbital the diameter of eye. Anterior 
teeth forming 6 or 7 series in the upper 4 or 5 in the lower. 
10-12 gill-rakers on the lower part of anterior arch. Scales 
ileiitieuiated, except on the head, the lower parts of thorax and 

abdomen and anteriorly above the lateral line, 120-130 
106-113 in a longitudinal series below the lateral line, 10 or 11 
between last dorsal spine and lateml line, 4-6 between upper and 
lower lateral lines. Lateral line 25-27 + 14-15. Dorsal XXII- 
XXIII15-17, the spines subeqtial or only slightly increasing from 
about the seventh, the last J the length of head, Anal III 
10-12. Pectoral f-l-, ventral the length of head. Caudal 
peduncle as long as or a little longer than deep. Brownish; a dai*k 
spot above the pectoral and another on the middle of the basal 
part of caudal; doi'sal and anal with a darlc edge and sometimes 
a light intramarginal band. 

Brazil; Cluiana; Yenezuela. 

1,2. (159 and 250 mm.) British Guiana. Sir R. Rchomburgk. 

3. (261 min.) B. Capin. 

4. (256 mm.) R. Essequiho. Mr. Ehrhardt. 

13Orenicichla cixcta, sp. n. 

Cmiicichki hrasiUeQisis, var. fmclata (non Cijohla fasciata 
S'chomb.) PellegT. Mem. Soc. Zool. France, xvi. 1903, p. 383, fig. 
(1904). 

Depth of body in the length, length of head 31-. Diameter 
of eye 4| in the length of head, length of snout 3|-, intei‘orbital 
width 3|. Nostril a little nearer to eye than to tip of snout. 
IVlaxillary extending to below anterior margin of eye; depth of 
prieorbital -| the diameter of eye. Antei*ior teeth forming 7 series 
in the upper jaw, 4 in the lower. 10 gill-i^akers on the lower part 
of anterior arch. Beales denticulated, except on the head, the 
lower part of thorax and abdomen and anteriorly above the hiteral 

line, 152 120 in a longitudinal series below the lateral line, 11 

between last dorsal spine and lateml line, 6 between upper and 
lower lateral lines. Lateral line 28+17. Dorsal XXIII 15, the 
spines subequal from the tenth, the last the length of head. 
Anal III 12. Pectoral |, ventmi ^ the length of head* Caudal 
peduncle l| us long as deep. Olivaceous, with 9 or 10 dark vertical 
cross-bars on the upper half of the body; a dark longitudinal stripe 
from eye to above the pectoral; soft dorsal mth a few large dark 
spots; caudal brownish, with mind or oval light yellowish spots 
and with a blackish spot on the basal pai*t, just above the lateral line. 

Marajo Island; Para. 

1. <1^2 mra.) type of the species. Para. Dr. E. A. OoHi, 

^ The aame preoccupied' in this genns the ot 

Schomhm^h, which I m a eynenym of Hcch. 
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14. Orenicichla oeyata, sp. n, (Plate XY. %. 2.) 

Crenickhla hrasiliensis^ var leuticidata (non lenticulakc Heck,) 
Pellegr. Mem. Soc. Zool. France, xvi. 1903, p. 383, fig. (1904). 

Deptli of body 4| in the length, length of head 3|. Diameter 
of eye 5 in the length of head, length of snout 3|-3f, interoibital 
width Sf-4. Xostril equidistant from eye and tip of snout. 
Maxillary extending to below anteiior ^ of eye; depth of 
prfeorbital | the diameter of eye. Anterior teeth forming 6 or 7 
series in the upper jaw, 4 or 5 in the lower. 11 gill-rakers 
on the lower part of anterior arch. Scales denticulated, except 
on the head, the lower pails of thorax and abdomen and above 

the tipper lateral line, 135-145 118-130 in a longitudinal 

series below the ktei*al line, 12 or 13 between last dorsal spine 
and lateral line, 5 between upj^er and lower lateral lines. Lateral 
line 27-28 -f 14-15, Dorsal XXII-XXIII 17-19, the spines 
subequal or only slightly increasing from the eighth, the last | 
the length of head. Anal III 11-12. Pectoi^al ventral 
the length of head. Caudal peduncle as long as or longer than 
deep. Olivaceous, with black markings; 7 or 8 cross-bars on the 
upper half of the body; a stripe from eye to extremity of 
operculum ; head with numerous spots; vertical fins with broad 
marginal bands; a series of spots along the middle of the spinous 
dorsal, one on each spine; a large spot on the upper pari of the 
base of caudal. 

il. Amazon; Guiana, 

1-3, (165-175 mm.) types of tlie species. llio Xegro. 5Ii*. J. C, Antony. 

15. Orenictchla lexticulata. 

Crenicichla leniiculata Heck. Ann. Mus. Wien, ii. 1840, p. 419. 

CrenicicMa adspersa Heck. t. c. p. 421. 

Cre/ncichla joha7}na, var. leniiculata Giinth. Cat. Fish. iv. p. 307 
(1862). 

Crenicichla plmnna, var. adspersa Giinth. 1. c. 

Crenicichla hrasiliensis, var. adspersa Eigenm. &> Bray, Ann. 
Ac. X. York, vii. 1894, p. 620; Pellegr. Mto. Boc. Zool. France, 
xvi. 1903, p. 383 (1904). 

Depth of body about 4| in the length, length of head about 3|. 
Diameter of eye 6 in the length of head and 2 in its distance 
from tip of lower jaw. Maxillary extending to below anterior 
edge of eye; depth of prseorbital § the diameter of eye. Scales 
denticulated, except on the head, the lower parts of thorax and 
abdomen and above the upper lateral line, 112-130 in a longi¬ 
tudinal series below the lateral line, in a transverse series 
from origin of dorsal to ventral fin. Lateral line 28-29 + 15-16. 
Dorsal XXI-XXII17-18. Anal III 12. Brownish; usually a 
series of 8 or 9 dark blotches a Kttie abovjD middle of the side 
extending from behind the operculum to base of caudal, sometimes 
represented only by the first blotch, above the pectoral; head and 
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tiioracic region with numerous small blackish spots ; a dnih spot 
or ocellus on the upper half of the base of caudal; fins unspotted, 
the dorsal sometimes with a dark margin, the venti'al with the 
2 outer rays dai'k. 

K. Amazon. 

The type of the species, from the Eio ISTegro, measures 350 mm. 
in total length; that of C, adspersa^ from the Bio Guaporo, 
265 mm. 

16. CeENIC'ICHLA JOHANNA. 

Crenicichlajohanna Heck. Ann. Mus. Wien, ii. 1840, p. 417. 

Cijchla fasciata Schomb. Fish. Guiana, ii. p. 141, pi. iv. (1843). 
Crenidchla ohtKsirostris GUiith. Cat. Fish. iv. p. 305 (18G2). 
Oremcichla johanna,, johanna Gihith. t. c. p. 306, 
Grenicichla hrasiliensis, Yixx, johmina Pellegr. Mem. Soc. Zool, 
France, xvi. 1903, p. 383, fig. (1904). 

Depth of body 4-4|- in the length, length of head 3^-31. 
Diameter of eye 4f“5| in the length of head, length of snout 
3^31*, interorbital width 2|~3|. STostril much nearer to tip of 
snout than to eye. Maxillaiy extending to below anterior margin 
of eye.; depth of prseorbital |-|- the diameter of eye. Anterior 
teeth forming 4 or 5 series in the upper jaw, 3 or 4 in the lower. 
10 or 11 giil-rakei’S on the lower part of anterior arch. Scales 

cycloid, 124-133 |f^, 97-108 in a longitudinal seiies below the 
lateral line, 10 or 11 between last dorsal spine and lateral 
line, 6 or 7 between upper and lower lateral lines. Lateral 
line 26-27 + 13-14. Dorsal XXI-XXIY 16-17, the spines 
subequal or only slightly increasing from about the tenth, the last 

y he length of head. Anal III 11-12. Pectoral-jf-l”, ventral 
the length of head. Caudal peduncle as long as or loiigej- 
than deep. Brownish; 10 or 12 dark cross-bars above the lateral 
line, obscure or absent in the adult; body below the latenil line 
sometimes with alternate light and dark undulating veitdcal 
stripes; dorsal sometimes with a dark margin and light iutrii" 
mai'ginal band. 

Brazil; Guiana ; Yenezuela. 

1. (260 mm.) Zool Soc. 

2. (326 mm.) type of C. ohtnsirostris, R. Gapin. 

3. (151 mm.) R. Cupai. 

4. (285 mm.) R. Capiu. Dr. K. A. Goldi. 

5. Skeleton. R. Capia. Dr. E, A. (loldi, 

6. (250 mm.) b. Hyanuaiy. Prof. A. 

EXPbANATIOlSr OF THE PLATES. 

PlATB XIV. 

Fig, 1. Bairaehops punct^datuS) p. 166. 

2. Crenieiehla wallaoiiy p. 163. 

8. „ amtirosiriSf p. 181 

Px»Aa?» XV. ' 

, Fig. 1. OrenMehta Bfrigata, p. 165. 

>1 I p. I67i 
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2. Notes on a New Oribi Antelope from the Kenya District, 
British East Africa. Bv Capt. R. Meinertzhagen, 
F.Z.S. 

[Received Fobrnary 15,1905.] 

[The complete account o£ the new species described in this communication 
appears here ; but since the name and preliminary diagnosi.s were published in the 
‘ Abstract,’ the species is distinguished by the name being underlined,— Editor.] 

The Oribi found near Mount Kenya, British East Africa, has 
never been satisfactorily determined, and as I obtained a consider¬ 
able number of skulls, nowin the British Museum, I have made a 
careful comparison of them with the specimens already in that 
collection. The species ap>pears to be undoubtedly difierent both 
from the Oitrehia moniana of Abyssinia and the 0. liaygardi of 
Lamu, and I have thei’efore proposed for it the name of 0. heny(B. 

OUREBIA KENY/E. 

Ourebia henym Meinertzhaafen, Abstr. P.Z. kS. Ko. 1G, p. 15 
March 14, 1905, 

This new Antelope seems to be most closely allied to Haggard’s 
Oribi, of tlie lower waters of the Tana and the adjacent coast-line, 
but differs in the following I'espects :— 

The horns are not so thick nor so vouglily and irregularly ridged, 
and their “set” seems to differ from that found in 0, fiaggardi in 
leaving the skull at a much more forward angle a-nd having a. 
tendency to a marked forward and divergent curvature. 

Geneial colour bright fulvous, corresponding as nearly as 
possible witli the “tawny ochraceous” of Eidgway. Ohiii and 
throat white. Above the anterior- portion of each eye a white 
streak, about half an inch broad and continuing towards the 
muzzle foi' about an inch. Ears fringed mth dark brown on theii* 
upper pa.rts. Tail about four inches long, the last three inclie.s 
thickly tufted, black, the pimimal portion wdrite-edged below. 

Skulk Dimensions of type specimen * :— 


Basal length ....... 145 mm. 

Greatest breadth . 75 „ 

Orbit to muzzle .. 84 ,, 


Length of hoxii on curve 136; circumference at base 53, 

The following are some measimements of males taken in the 
field:--- 


Height 
at shoulder. 

Length. 

Weight 

(uncleaned). 

Length 
of horns. 

inches. 

inches. 

lbs. 

inches. 

24 

40i 

36 


23 

40 

38 

6 

25 

42 

36 

5| 

24| 

41 

40 



* British Museum, No. 4.11.6.28. 
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The following is the measurement of a female: 

Height Loneth. Weight, 

at sIioiildcT. 

inehos. inches. lbs. 

254 434 36 4 teats. 

Hahitat, As far as is known at present the range of this 
Antelope is extremely limited. It is found on the upper water of 
the Tam Kiver, about 50 miles due south of Mount Kenya and 
about 5 miles south-east of Fort Hall, where it is very plentiful. 
It extends only about 10 miles dowui the Tana Kiver, and is not 
found further from the river than the Ithanga Hills and their 
immediate n eiglibourlmod. 


3. The (Ecology and Deposits of the Cape Verde Marino 
Fauna. By Cyril Crosslakd, M.A., B.Sc., F.Z.8., 
Carnegie Fellow and Fellow of the University of 
St. Andrews. 

[Received January 13,1905.J 
(Text-figures 21-26.) 


OOKTEKTS. 

Pago 

1. Introduction .... 170 

iJ. Narrative and Results . 173 

3. Comparison of the Tauua with that of East Africa 17C 

4. The Organic Deposits ... 178 

5. The St. Vincent Pringiug-Reet . 182 

0. Summary and Conclusions .... . 185 


1. Iktroductiok. 

An examination of the Oolleetions matle by me for Hir Chn-rles 
Eliot, K.C.M.G., in Zanzibar and East Africa in 1900-1902 
showed at once that the whole Jndo-Padiic Ocean from Africa to 
the Pacific Arcliipelugoes is one faunistie area. The region, 
howevei^, is not so well Icnown as to admit of definite subdivision; 
in East Africa, e. g., we cannot say whether the numerous new 
species discovered arc characteristic of the region or mei'cly of the 
special liabitats which we examined. 

The wide distribution of many of the Opisthobinneh Molluscs 
is so striking as to have led Sir Charles Eliot to suggest an 
expedition to the Tropical Atlantic, with the object of discovering 
whether there ,is any relationship between the faunas of these so 
widely separated oceans. . As several species of Polychicta also 
appear to range from the Indo-Pacific to the Mediteiranean and 
even C^bbean Beas, the idea was highly attmetive to me. I am 
convineedy too, that the special dimoulties of systematic woi*k 
on tho, Polych^ta c« be satisfactorily attacked only by the, 
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exaiiii lint ion of several large collections simultaneously by a, worker 
(or group of workers) who lias seen the specimens alive. 

The fauna of tlie Cape Yerde Islands also promises to be 
interesting in connection ’with the ocean-currents of the Atlantic. 
The group (text-fig. 21) lies in the path of the southern division 
of the Gulf-stream, which is joined by another stream fi’om near 
the Straits of Gibraltar. Both these aj’e cold currents, the 'warm 
stream from tlie Gulf of Guinea passing a little to the south of the 
group. It will be interesting to know what constituents of the 
fauna, if any, are derived from the Oaiibbean Sea. Some l^ortli 
Atlantic and Mediterranean forms are mentioned l)elow. 


Text'fig. 21. 



For the pin-pose of a comparison of faunas, the common forms 
of life in a few groups are sulficient, and a summer vacation 
afi^brds time enough to collect these. I therefore applied to the 
Carnegie Trustees for funds to enable me to spend two months in 
the Islands, which they generously supplied. The kindness of 
many friends at home and in the Islands made my stay most 
pleasant, besides contributing much to the success of my work. 
I cannot publicly thank all by name, but to Messrs, Rhodes and 
Pacey, Managers of Messrs, Wilson^s Coaling Company, I o>ve 
special gratitude for the use of a room in their house as a head- 
quarters* lahox’atory—a boon the value of which the donors 
themselves could Iiardly fully estimate. 







172 


MR. CyRlh CROSSJLAND OX THE 


[Mar. 7, 

Little previoiLS woi'k on tlie marine fauna of tlie Islands has 
been done; indeed, it was difficult to get nmch information of 
any sort about the locality The ' Challenger ’ spent nineteen <]nys 
dredging in the harbour of St. Vincent with somewhat dis- 
coiuuging results as I'egards the Polychfeta and Opisthobianchiata. 
The former appear to be unmsually interesting, however, since, of 
the fouiteeii species collected, seven w^ere new and obtained 
nowhere else, while thi'ee were found to be widely distributed in 
the North Atlantic and West Indies and others were Medi¬ 
terranean f. 

The Canary Islands and Madeira have been worked by 
Langerhans (Polychfeta) and other well-known zoologists. But 
these Islands are well north of the Tropical zone and afford no 
fair com]Daiison with the Tropics of the Indian Ocean. 


2. Narrative and Besults. 


In approaching St. Vincent X (text-fig. 22) one is immediately 
struck by the physical differences between the Cape Verde Islands 
and the coast of East Africa. In place of the low level lines of 
the local limestone formation, densely clothed with bush, or, at 
-Zanzibar, with cocoanuts, cloves, and mangoes, we are here con-, 
fronted with the huge mass of the Island of St. Antonio, 7000 feet 
in height, rising dh-ectly from the sea, with St. Vincent to the left,' 
lower (2400 feet) but even more ragged in outline. Both islands 
show them volcanic origin very obviously, and their grey pi’ecipices 
and red slopes are utterly devoid of vegetation. The snores 
themselves, with which we are more directly concerned, also 
differ. In place of the broad shore-platform, smooth, bairen, and 
almost quite devoid of loose stones, which is characteristic of the 
East-African coral-rock, we have here a shore, so nari'ow as to be 
almost invisible on the Admiiulty Charts, composed of lava, and 
often covei'ed with stones of all sizes, from that of a. cottage 
downwards. 

The tides rise from 3 to 5 feet at springs, accoiding to the 
locality, as sigainst 8 to 12 feet in East Africa. In pjirtial 
coirespondence with this the rich zone of the shore in the letter 
locality is from lowest tide-level down to 2 or 3 fathoms, so that, 
without wading, little could be done. Here also there is a well- 
marked rich zone, but it extends halfway up to high-water maik 
and ends abruptly 2 or 3 feet below the level of lowest springs. 
The rocks of this zone are covered by a belt of mossy gieen, 
brown, and i:‘ed seaweeds and nullipores; below it they are bare 
or only merely painted over by ntillipore and bear little else 


^ The most useful accounts are in the ‘ Universal Oeogi*aphy,’ vols. xi, xii., ami 
the Admiralty Pilot Series. 

t * CWlauger" -Reports, Summary of Results, vol. i. pp. a08-S14. The avian fauna 
Im been , oollected, for the British Museum by Captain Boyd Alexander, whose 
resrdts are recorded in the ‘ Ibis/ 1,898, pp. 74-118 and 277-28S. 

t the Island m San Vicente, the town Mihdello, and the Harbour Pmto 

Crrande. For simplicity I use St. Vincent for all three. 
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but a few isolated coral-colonies, comprising only three species. 
Wading is generally impossible on account of the steepness of the 
shore and the strength of the surf, which'in more or less 
diminished strength reaches every part of the few bays. 

The native fishermen use nets, traps, and lines, principally the 
latter, the universal bait being raw fish. Ground-bait, also raw 
fish,us used freely, being prepared by mastication and distributed 
about the lines by expectoration. 

“ Coral” {Coralluni ruhrum) fishing was done in the past, but is 
wholly abandoned now, some of the merchants attributing this to 
the competition of the Japanese, others to the exorbitance of the 
Portuguese Customs. 

Text-fig. 22. 



But at St, Vincent all these fisheries have small following in 
comparison with the number of boats engaged in dredging for 
small coal lost overboard from steamers and lighters. The largest 
of the native boats, small and simply rigged cutters, engage in 
this exclusively, using three light dredges each. However un¬ 
romantic old clinkers may be as a habitat, their richness in 
Polyzoa, Polychseta, and small Crustacea is most beautiful, and 
the three largest of my Gephyreans were thus obtained. 

After a fortnight’s very successful collecting in St, Vincent 
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Harbour it becani© evifloiit that the fauna ol* tlieyo coat^ts is as 
distinct from that of East Africa ns ai*e the physical aspects and 
geological structure of the two localities, and that it contains a 
considerable northern or MediteiTanean constituent. I therefore 
decided to visit one of the Southern Islands in the hope of 
discovering:— 

(1) Possible effects on the fauna of the Guinea current. 

(2) Fresh habitats, e. g, ^os^^m-beds or comi^letely sheltered 

water. 

(3) Coral, either as reef or banks, with its peculiar fauna. 

A three days’ voyage in a small Portuguese barque brought me 
to Porto Praya, a bay in the southern extremity of the Island of 


Text-fig. 23. 



Map of St. tfago. 


Si ^ago (text-fig. 23), situated' in latitude ,16® N., just a degree 
of St,. Tinpent* Tlie.results of collecting here were negative 
(3)' a smejll extent of stony shore ntider 
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lee of Quail Island'^' ivS completely sheltered at all seasons and 
gradually slopes into the shallow channel. Consequently, this 
area was very rich, large holothurians being seen here for the 
first time, and many other fresh forms were added to the 
collections. At the same time, it has since become clear that 
the fauna is really identical from north to south, and that the 
Guinea current is too far away to affect any Islands of tlie 

Tunny-fishing with rod and line is carried on at Praya. The 
boats engaged in this rather exciting work are little tubs holding 
two men, but which were made to cany thi'ee rowei*s and a. 
passenger in my dredging-expeditions. Although it is said that 
a big tunny may tow a boat seven or eight miles out to sesi, the 


Text-fig. 24. 



boats are very roughly constructed, leaks being discovered an<l 
rouglily caulked every day. On one occasion, when 1 pointed out a 
bubbling spring in the bottom of the boat, one of the crew un¬ 
concernedly handed over a portion of his trousers with which to 
plug the leak! 

Except for the small sheltered area afforded by Quail Islaiid, 
the shores and bottom of Porto Pmya are so like St. Yincent that 
I took the opportunity of returning there by Portuguese mail, 

* This islet is memorable, since Darwin made collections on its shores during the 
voyag^e of the ‘ Beagle.’ 

Proo. Eool. 8oo,-~1905, You I. No. XIl. 1% 
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after a stay of a little over a week, in orrler to find men,ns of 
reaching the Island of Bonavista (text-fig. 24), in the east of 
the group, to examine ,somt‘ coral-reefs ” marked on the cliaris. 
This occurred tliree days later when the Government steamer 
'Mindello’ left St. Vincent for its monthly circuit of the 
Islamls. I thus sa.w the northern point of St. Antonio, witli its 
(Jeep Anlleys, carpeted with vivid gi*een, and tlie huge precipices 
of its shores, the lower but rocky shores of St. Nicholas, a,nd the 
white sand-spit which forms the southern part of Sal—tlie Island 
of Salt (text-fig. 21, p. 171). This was the first time I ha,d seen 
pui'e white sand in tliese islands, so suggestive of the vicinity of 
coral. However, neither hei-e nor at Bonavista, where the sa,me 
sand forms a large part of the western shore, is there any sand, 
or indeed any other rock, of coral origin, a,nd the coral-reefs ” of 
the chart, like others in the vicinity, are simply limestom^ shoals, 
not resemlding coral-reefs even in form and with eitlier very little 
or no coi‘al anywhere about them. 

The same absence of coral-i*eefs ba,s been clmraeteristic of the 
past, for although tlie gi'eater part of at least tlie westeiTi side of 
Bonavista is of recent limestone, containing in places numerous 
fossil shells, I found no pa,i‘ticle of coral in it, cither on the coast 
or inland, or in the small shallow limestone beds neai* tlie town 
of St. Vincent, 

Bonavista is not an appropriate name. The appearance of the 
island is not at all picturesque, and its discovery has not been 
much blessing to the human ince. The island is a desert only a 
little less complete than the greater part of St. Vincent. As a 
little grass gi*ows after rain, a population is established on the 
island subsisting by cattle-breeding. Eveiy few yea,rs the min 
fails to appear, and as miicli as a third of the yiopulntion perislu'S, 
since relief works ai*e jmictica-lly unknown to the Portugues(! 
Government. At Port Hal Bei half tlie liouses are in mins, 
and some have even been ahnndonod <Iuring cours(‘ of erection. 
Residence among such signs of niisei-y is not pleasant, and 3 was 
glad to leave at the enil of a fortnight, Imving satislied myself 
that Coral or Zostem liabitats do not occur in these Islands, 

My return to Bt. Vincent involved three days in a small Italian 
“ felua,'" Imt, in spite of the motion of so small a boat and the 
primitiveness of tbe accommodation provided (on deck), nincb of 
the time was rendered delightful by the number and \'a.riety of 
fish, birds, and dolphins seen close at hand during a. calm, 

3. Comparison op the Eatjna with that of East Africa, 

Although several East-African species reach the Mediterraneim, 
and certainly others extend from this sea to the Cape Verde 
Islands, it is at once and certainly evident that the faunas of 
these two localities, taken as wholes, are distinct. Of species 
common to the two localities, there are at least three species 
of Crab, seYeral Prosobranch molluscs, the Polych«ete Eunim 
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sidliensis (which is, however, well-known to be cosmopolitan), and 
Thalassema hm^onii. Species already recognised as belonging to 
the North Atlantic and Mediterannean are as follows:— 

PoLYOHJETA : Eunice torquata Qfg. fasciata Risso 

E. slcilieusis Gr., Staurocephalm ruhrovlUattcs^ Jfesione 
sicitla^ Ne7'eis dimierilii, and Phyllodoce ^xincerina Clp, 

Nemeetines : Xemeries 7ieesii. 

Of the Opisthobranch Mollusca, Sir Charles Eliot gives the 
following provisional identifications:— 

Lophocercns oUvacea, Mediterranean. 

Candiella lineata, British. 

Eavorhms carneics. „ 

PhUme ape^'ta. „ 

He also remarks that “there are no big Dorids (or, rather, 
only one) an<i only one Ohrmnodwis ; the common Indo-Pacific 
forms, Hexahraujchits. Aste^^o^iotm^ JJotmella, Phyllidia^ Dokibella, 
are all absent/’ 

Indeed, for the pi*esent, the difference is most strikingly shown 
by the absence from the Cape Yerde fauna of groups conspicuously 
abundant in East Africa. Planarians, such as the higldy-coloureil 
Pseudocei'idic, so abundant in species and in individuals in 
the Indo-Pacific, are here i)racti(;ally absent. Is it merely a 
coincidence tha,t the family of Opisthobranchs which is also 
characterised by gorgeouaness of colouring, the Chromodoridie, 
are here also i*epresented by but one species ? 

At low spring-tide level, almost everywhere in East Africa, 
Alcyona-rians, especially Xeniida> and Cla.vularii<ku, ai'e astonisli- 
ingly abundant, in places literally carpeting the rocks. Lohophytmn^ 
Barcophyimn, Tubipo'ra, &c. may be equally abundant ovei* certain 
areas, while in Wasin Harbour Telesio and other tree-like genera 
filled the dredge at every hix\il. Bimikrly for tlie Corals, Large 
areas of East-African coasts are totally devoid of coiul-growths, 
but in other parts the quantity and the number of species foimd 
between the levels of low spring-tides and live to fifteen fa.thoms 
are indescribable. 

Here, in the Ca,pe Yerdes, the littoral Alcyonaria. are repre¬ 
sented by but o'iie fah’ly common species, a. Cornularian, which is 
found under stones, A few species of Goigouians are found, bufc 
ra.rely, in water of over 18 fathoms in depth. 

Of the five littoi'al species of Coral belonging to the genera- 
BlderasUuea and Poniis, two form incrustations only, and the 
colonies do not exceed six or eight inches in diameter. The 
largest mass met with was about nine inches thick, and covered 
an area of two or three square feet. Contrast the Porites cylin¬ 
ders of the Eanxiibar reefs or the composite masses covering 

* Ehlevs (Nach. zu Gott. 1900) describes XJ,fascmia from a small collection 
from East Africa, but it does not occur in my own or in Stanley Gardiner's from the 
Maldives. 

12* 
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hundreds of scjuare yards of the coast of Poniba and the >^anzibar 
Channel 

4. The Organic Deposits. 

Kidlipores, on the other liaiid, are extremely ahimdant; i^vi^ry 
rock exposed to the surf is tliickly coated with them, and since 
the coasts are nearly all rock, and the surf penetrates to e^^a‘y 
bay, the total amount is enormous. 

Owing to this nature of the shores, it is impossible to land in 
most parts of tlie Islands, so tliat it is not easy for a worker who 
is necessarily confined to the few more or less sheltered bays to 
obtain a correct general idea of the condition of tlie balance of 
life round the coasts a.s a whole. I have been able to make 
detailed examinations of fully exposed rocks at Bird Island at the 
entrance to St. Yinceiit Harbour and in Bona,\dsta., and ]ia.ve seem 
sufiicient of other coasts to know that these examples nr(3 typical 
of practically the whole coast-line. 

The most exposed projections of the rock on Bird Island a-re 
covered by a nullipore of a stout foliaceous kind, consisting of 
vertical branches connected at intervals by horizontal platforms. 
Between the areas occupied by this species the surface seeins to 
be made of smooth encrusting nullipore hearing clumps of moss}' 
green and brown weed. These form a broad belt extemling ft'om 
near high-tide mark to a little below the level of lowest tides. 
Above this bed is a zone of Bedanus^ while below tlie rock is 
merely painted over with nullipore. 

On breaking into the smooth incrustation it is almost always 
found to consist, not of nullipore alone, as would be conclmled 
from its external appearance, hut largely also of the shells of one 
of the fixed Gastropods {Ve7*nietus), the interstices between the 
coiled tubes alone being filled in by the Alga. 

Tn the partial shelter of the bays the ehaiucter of the incriistsi- 
tion changes, as well as diminishing in thicknevss. The complete 
series of changes is well illnstrated in the vicinity of Jk»vt Hal litu*, 
Bonavista, as one ]>asses from the complete sliolter of Pwpicma. 
Island to the exposed rocks of the w. corner of tlu^ island. 
At first nullipores are practically absent, but the shore is covered 
by flat round stones, each of which consists of a. tiueleus of 
volcanic rock, the diameter of which has ])C>en trebltMl by tlio 
addition of a mass of the Vernietna round its sides. Passing north¬ 
wards, where the surf begins to take effect, mdlipoves app(*ar in 
conjunction with the VermeMs, forming a more or less sniooi)li 
incrustation four inches to a foot in thickness, while outside tlu^ 
Pequena. Channel the foliaceous species of nullipore appeal* as at 
Bird Island and other exposed coasts, and the proportion of 
Vermetm has greatly decreased. The mode of growth of the 
Termetm results in the enclosing of spaces between its own mass 
and the surface of the rock, which coxnnnmioate with the outer 
lifter by numerous holes and crevices. As would be expected, 

# is faitly common in m^ny in islandB, foming incrus* 

tations nr growths, 
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these spa.ces are the habitat of n. rich fauna; they are often 
practically filled with Lamellibranchs and free-living Gastropoda, 
while Polychteta, 8ipnnciilids, small Orustacea (especially Amphi- 
poda), Neinertines, and even Centipedes can be washed out in 
great abundance. Boring Lamellibmnchs {Lithophagt(^s sp. ?) are 
common, sometimes astonishingly so, but Polychfeta and Sponges 
of this habit are far rarer than in the pure Alga or Coral of the 
shore-pools and bottom below tide-level. Further north still, 
where the surf breaks strongly, the surface of the incrustation 
becomes more or less bare of the mossy weeds and more or less 
foliaceous, and on breaking into its smooth portions the proportion 
of Ve7'7neltis-tnheB is found to have greatly decreased. Further on 
are inaccessible rocks, covered with the light brown branched 
nullipore described above. 

In some localities, e, g. the promontories just south of St. Yin- 
cent Harbour, an Eupsammid coral forms the lower part of the 
band of incrustation. This is always in a friable condition, and 
large pieces can be detached by the bare hand. 

The incrustation is soft but tenacious, so that a crowbar must 
be driven in several times before a piece can be detached. Indeed, 
I found the best way of breaking it from the rocks to be by 
hammering in the blade of a spade. 1 saw no evidence of pieces 
being bi*oken away by the waves, so that the cn,use>s of the limita¬ 
tion of these growths to masses i*arely so much as one foot thick 
are not evident. Owing to the limitation of the zone to so narrow 
a band of these steep shores, continued gro'wth would result in 
the formation of an unsupported shelf, which would at once be 
broken away by the sea. But I believe the action of boiing- 
organisms to be more impoi‘tant. Physical conditions doubtless 
are the prime factors in determining the balance of life, and here 
they seem to have given the predominance to the agents of 
destruction, while the cold cuiTents from the north account for the 
subordinate position of the Corals. A gi'eat amount of rock- 
formation is going on at depths of from 5 to 20 fathoms. Where- 
ever I have dredged in fi*om 5 to 10 fathoms (Bt. Vincent, Porto 
Praya, and Bonavista, text-dgs. 26, 25, and 24), nodules of 
nullipore Lithothamiiimi ^ ai*e strewn abundantly over the hottoiti. 
From 10 to 20 fatlioms two more delicate kinds occur, one being 
soft and foliaceous, the other consisting of thin and hi-ittle 
bmnches. The fate of these I <lo not know, but of the nodules 
the great majority are rendered rotten by Sponges and boring 
Polyclijeta, finally breaking down to a gi*ey mud. Among and 
below these Algfe there is a coarse sand formed almost entirely 
of a, large foraminifemn. This covei’s practically the whole fioor 
of St. Vincent Harbour between the 5 and 20 fathom lines, but 
finer sand and mud are plentiful in Porto Praya, and sand of 
volcanic origin in Bonavista. In St. Viiacent the resulting mud 
from the destxnction of the organic i*ocks appears to be carried to 

* Hetdman’s ‘ Pearl-Fiahing Bepott * contains an excellent illustration of tliese 
But in Ceylon tlio agents of destruction seem to be dijSTerent* 
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deep water, hut the coarser particles of iiullipore and some coial, 
and the shells of the foraniiuiforau mentioned, foi'in beaclnsajid 
and sandstone. Between low-tide level and 3 to 5 fahhoms i.lie 
saiid is grey from admixtime of black volca.nic ro(^k. 


Text-fig. 25. 



Chart t)f Porto Ih’aya. 


The following list of boring organisms is in tlu^ or<lor of th( 3 ir 
importance in tliose islands:— 

(1) Sponges, yellow or red, are abundant in every kind of 
calcareous matter excepting the masses of VeTnwtnsiu combination 
with nullipore, when the proportion of the latter is below about 
one half. Wherever pure nullipore is found, in tidal pools, surf- 
beaten rocks, or the sea-bottom, it is almost always I’iddled with 
sponge, or shows the efi'Mts of having been attacked in the past. 
Ooi-al or nulKpore colonies are rarely free, though the action of 
the sponge upon these seems to he dower. Certain species of 
mell are inva^bly attacked, e, g. those of the large, species of 
Sisroawus, which is so abmirlant, are invariably riddled unless the 
moBuso IS quite young. A large red Oyster is invariably attacked. 
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also clming the life of the animal, but Fecten remains free. Tlie 
upper coils of Gastropoda a.re generally bored, but ii large white 
Murex escapes. The sponge seems to have a selective action in the 
case of livdng oi:g-anisms—e. g., a dead oyster-shell was dredged 
which had been riddled with sponge: on one side was growing 
nidli[>oi'e and on the other a tliick soft crust of Polyzoa, both of 
which were free. 

The small irregular cavities enclosed by the growth of encrusting 
species of nidlipore are a great aid to the spread of the sponge 
thi'ough the mass. The more solid Astrfeid Corals are ftir less 
rapidly attacked. Hemispherical lumps, apparently long dead, are 
frecpiently dredged, which are quite white and clean inside except 
for a tinge of red near the surface, or one or two layers of the 
same concentric with this. >Some of these lumps have a.s nuclei a 
nullipore nodule, which is absolutely rotten. 

(2) PolychmtcL — Lysidice, Nicidion^ two species of Sabellula*, 
Dodecaceria conchariiin and Eunice sieiUensis are ubiquitous in the 
same places and geneially in company with the sponge. Of these 
the Eimicidie are the most impoi*hint, but the one large species, 
E. siciliensis, the great borer of the Indo-Pacihc Corals, is rare. 
.The Sabellidje, which are not so conspicuous as borers in East 
Africa, here occupy an important place. Dodecaceria^ the well- 
known shell-borer of Europea,n sefis, here occupies a subordinate 
position. Whei'ever found it occurs in numl^ers together, but it 
does not occur wdth anytliing like the frequency of the Eiuiicidiu 
and Sabellida3. A favourite habita,t for this and othei’ species is the 
base’ of coral-colonies. Splitting an encrusting Asteeid from the 
lava rock usually lays bare a number of ga.lleries and their 
occupants. The small Eunicidc'e LyskUce and FickUon are 
especially charactei-istic borers of the enciaisting nullipore of 
exposed positions, the Sabellida? of dredged LUliotlimnnion nodules, 
but either may occur in any position. Although in all cases 
sponge seems to he the first of the attacking host, yet in tlie case 
of the Astneid Oorals, whose p03*es are too minute for the piu’pose, 
the rapid spread of the sponge is dependent on the presence of 
mioccwpied wonn-barrows, around which are seen extensions of 
the red tint from the suiface, or other zones, into the wliito and ns 
yet unattacke<l portions of the mass. The final state of a nullipore 
nodule is a grey mud emdosed in a thin sliell of still growing Alga. 
The Bponge and boiing Polychieta. have now disappeared, the sole 
inhabitant being a, large but remarkably fingile Gapitellid worm. 

(3) The Lamellibranch Liilmphagus is a])undant in Om*aIs; 
nullipores are nearly always infested and very often are quite full 
of it. This species is notable as being the only boi'ei‘ to attack the 
Serpulid and nullipore compound when the proportion of the latter 
is low. 

Lithofhagus lines its burrows with a hai*d enamel-like secretion 
which is not attacked by sponge until after the death of the mollusc. 

(4) Sipvmculoidea : Aspidodphon is common in both nullipore 
and Corah 
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(5) EclmiocUrms. —BoringEcliini<liS {Eclimometm suhanyularis) 
occur all rouiul the coa-sts in enoriiioua numbers, in shallow pools 
•of the sbore-platforiii; the holes are generally drilled as near 
together as is })ossihlo. Just below the steep incrustation-holt 
they occur again in the same profusion, hut in the belt itself are 
much rarer, except where it is horizontal. It is very remarkable 
that this form produces equally conspicuous effects upon i‘ock of 
all degrees of hardness, whether nullipore, coral, sandstone, or the 
very hard black basaltic rock. 

But the total result of theii* destructive action is small, e, < 7 . on 
sandstone of the St. Yincent reef amounting to the deepening of 
shallow pools by three or four inches. Indeed in many cases the 
Echinid inerety takes advantage of the peculiar potholed ” forms 
the calcareous rooks assume under the influence of the sea and 
does no drilling at all. In any case as soon as shelter is obtained 
drilling-operations cease, and natui*ally sheltered crevices show 
feeble, merely adaptive traces of this action. On exposed suifaces 
as soon as the recess is made deep enough for shelter the action 
ceases, though several geneiations of Echini occupy the same place, 
as is shown by the fact that the size of the hole has often no 
relation to that of its occupant, full-grown Echini frequently 
occupying extremely shallow depressions and in other cases a 
young specimen, an inch or so across, being in possession of a 
full-sized hole, S inches in diameter and depth. 

But on growing Coral the action is more important. Whenever 
a colony comes to overhang a burrow it is eaten away and this 
portion killed, as though semiciimilar canals had been gouged oxit 
in a line with the edge of the burrow beneath. In this way pools 
which would be full of coral possess but stunted remnants, and 
the extent of coral-growth on these coasts is very gi*ea.tly reduced. 

It should be noted that these are not the only borers the instincts 
of which may he satisfied by an accidental crevice, I have found 
even so highly specialised a borer as the Folychicte Em%he> 
aiciliensis inhabiting natural crevices in the nullipore and Serpulid 
combination. 


5. The Bt, Yincent Fringino-Rbef. 

Although true coral-reefs ” are absent from these seas, a. 
remarkable simulacz'um of a nullipore fringing-reef exists immedi¬ 
ately to the south of the town of Bt. Yincent. The Adxniralty 
chart gives a much larger structure than that at present in 
existence. In fact, there have been two distinct though perfectly 
similar reefcs, the northern and broader having been now com¬ 
pletely removed to make room for the piers <fec, of the Coaling 
Companies. The two reefs were separated by lava rock at the 
base of a volcanic hill, 100 feet high, on the shore, the importance 
of which will appear later. 

The snrface of the reef is at a level of from one to two feet 
above that of lowest tides, on the whole flat, with shallow pools, 
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but in one part a larger channel exists on its land side. In this 
a constant cuiTeiit is produced by the flowing away of the spray 
thrown over the reef-edge to the nortlierly opening of the channel. 
Obviously this current is the means by which the channel was 
produced. Landwards is a sand-beach, and in places a small 
amount of very soft beach-sandstone, at a level of about three 
feet vertically above the reef-flat. 


Text-fig. 26. 



The edge is irregular, consisting of a line of i^ook-masses of 
nearly equal height, i, e, a few inches higher tlian the general 
level, and usually perfectly continuous with the reef-flat, and its 
surface is completely covered with nullipore giving a characteristic 
irregularity. There is a precipitous drop into one or two fathoms 
of water, beyond which is a slope of sand and stones. In short, 
all appearances are those of a growing nullipore-reef with beach- 
sandstone towards its landward side, but examination shows 
that sandstone extends to the seaward edge, being merely plastered 
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over with the usual incrustation above descrihocl. 01* tlu* sea ward 
projecting masses the raise<l part is in some ctisos oiitirely composed 
of orgaiuc inattei*, of others the coiTespmiding roc]< is sa.mlstoue 
thinly coated witli nidlipore. 

It is here that the mode of growth of the Vernfeit^s is I)est seen. 
Under the influence of the sea calcareous rocks usually become 
hollowed into a series of conca-vities sep>arated by sliarp lidges and 
pinnacles. On the sejiward side of this reef these ridges are 
oceu|}iecl by Ve7^7netus~tubes alone. Tlie coils of shell grow out 
horizontally from the top of the ridge, on either side, forming 
broad cake-like masses which cover over the depressions between 
the adj«acent ridges as though one had laid a flat stone across. 
Ill the same way, but on a smaller scale, are doubtless formed 
those cavities in the iiicrnstations of the lava I’ocks which are 
the habitat of a.n important constituent of tije fauna-. 

As one passes to the actual edge of the reef these colonies of 
Fm/iciiis become combined with nullipore, the proportion of which 
rises until at the extreme edge the compound rock is half or 
more than half nullipore. 

Rock-boring organisms are here comparaiicehj rare, and Sponges 
and Polycheeta of this habit are entirely absent! The other 
borers are common enough, but the Fen/iaii^s-tubes are apparently 
too hard and the intervening layers of nullipore too narrow for 
these. 

The rock beneath is a sandstone of very variable fineness and 
hardness, usually harder at its seaward edge, and softest at the 
top of the beach—when it occurs there. It is distinctly stratified, 
the sti*ata being nearly horizontal or with a slight but distinct 
clip landwards. The surface is cut into liollows and shcirp ridges 
in the way characteristic of Ooi*al-rag.’’ In composition the 
rock is practically completely calcareous, consisting of an aggluti¬ 
nation of foraminifera (the large species mentioned a,s forming 
the coarse sand of the bay) and more or less finely broken shells. 
It is noteworthy that the sand of the beach consists of ex<‘ictly 
the same materials and in both is found a. small qua-ntity of da,vk 
grey san<l of volcanic origin. Rolled Idack pebbles are included, 
and sometimes the rock is almost a conglomerate of such, a.ud 
shells, apparently those of the present day, are fre<|uently met 
with. This rock is bored by the Lainellibranch Lithoplmgm an<l 
the Echinid Mchmometm submigitlmns^ but not by' Sponge or 
Polyehaeta, &c. 

The formation of this rock has taken place in the same way as 
the sandstone-reefs off the river-mouths of Brazil, There a,ve no 
rivex'S in Bt. Vincent (where the rainfall of the past three years 
has amounted to just three inches), but these reefs are situated 
at the mouths of two fiat valleys which slope gently up to the 
mountains of, the centre of the island, and are separated by 
the hill on the shore referred to above. Water continually per¬ 
colates down their beds, and even flows over their surfaces after 
very heavy mn. This water takes up lime in solution from the 
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shallow Ijeds of limestone which clothe the lower slopes of the 
sides of tliese two valleys, and this is deposited as tlu^ cement of 
the sandstone when the fresh water mixes with tln^ salt. 

But for the interference of tides and waves the level of this 
rock-bed would be that of the valley,<?. the top of the sand- 
beach, where indeed a, very soft rock does occur. But the sea 
has cut down this moss to the level determined by the height of 
the tides <fcc. in the usual way. As in the case of the reefs of 
Zanzibar, we are here shown how purely physical causes, aided 
by protective oi*ganic growths, can produce reefs closely resem¬ 
bling those the mass of which is due to groAvth of organisms 
in sitn^ which leads to the conclusion that the forms characteristic 
of true coinl-reefs are very largely due to the physical action 
of the sea as well a,s to the laws of growth of the organisms 
themselves. 

That the forniJition of this s.‘indstone-rock is still proceeding 
seems most probable, and it would l^e interesting to know defi¬ 
nitely the conditions of the landward side of tlie strata underneath 
the alluvium of the valley. The solvent and eroding actions of 
the sea. are very neaily balanced by tlie growth of calcareous 
organisms, hut tlie presence of outlying I’ocks and submerged 
masses indicate tint tlK‘ sea is slowly encroaching. Jt is probable 
that cementing of fresh material is being carried out on the 
landward side of the strata at the ])oiiit where fresh and salt 
water meet—a point wliicli is moved liackwards just a.s fast as the 
sea encroaches. 

It is to be noted that the occurrence of beach-sandstone is 
not confined to valley-mouths. Smallei* deposits occur elsewhere, 
and a sample 1 collected at the north point of St. Antonio has 
the appearance on the suiface and the extreme hardness charn.c- 
teristic of the Ea,st-Afiican “ Ooral-rag,” 

6. Summary and Cunolusions. 

I. /V/.//.?/?sifr'R\---Altho the Indo-Pacific Oceans are one faun- 
istic area,, there is no fauna, common to the trtipica,! seas of the 
woxld, so fa.r as the evidence of the Cape V'erde Islands goes, 
though ceriam S'peeks ai'c common to the Tropics of botli Atlaixtic 
and Indian Oceans. If the '^IVopical Atlantic is a. distinct a,im 
characterised by a special fa.una., its nortlxern limit is carrie<l far 
to the south by cold eiuTents (and proba.b]y nortliwartls in the 
south), as in spite of the position of tliese Islands, between 17^ 
an<l 15*^ their fauna lias a considerable constituent derived 
from the subtropical zone. But it may hiter appear tha.t this 
portion of the fauna is unduly conspicuous through its species 
being already well-known, while tlie constituent derived from the 
Tropical Region, if a.ny, will not be known until the systematic 
examination of the collections is completed. 

The scanty representation of some groups (e*^. Corals and 

^ Compare the fauna of Suez Bay, which is tropical, though situated ,iu latitude 
300 N. 
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Aloyoiiariii) and practical a.bsencG of certain fjuailies of otiioi's 
(c. r/. Ohromodoridte and PseudocernUc, of Nudiln'ancli Mollusea. 
and Planariaii worms respectively) may be re.‘itiiivs iiulicjitive ol‘ 
a subtropical fauna, or indications of the t‘xisteuce of a, diderent 
lialaiice of life obtaining in tlie two (Jeoans. 

2. 17fe Formation of Or game Itochs. 

{u) Betweeiitide-inarksby two kinds of Nulliporeand VermMm- 
tubes, principally by the encrusting nnllipoi'e and the tubes in 
combination. An enormous quantity of these calcareous growths 
is pi-esent on these coasts, though only as an incrustation a few 
inches thick. The absence of i-eefs may be due to the small 
vertical range of these growths on a i*emarkably steep coast, but 
especially to the extraordinary abundance of boring Bponges, 
Polychseta, and Mollusea, which more or less infest almost eveiy 
fragment. 

(&) Below tide-marks, 5-10 fathoms, by the growtli of nodules 
of Lithothom/iiion and great quantities of a foi-aminiferaii. The 
former is usually reduced to fine grey mud by boring organisms. 
In 10-20 fathoms, by two more delicate sj^ecies of red Alga and 
by the above-mentioned foraminiferan. 

3. Beach-Sandstone is formed by the deposition of calcareous 
cement from fresh water on meeting the salt. The action of the 
sea upon this rock has in one case produced a remarkable simu¬ 
lacrum of a growing fringing-reef, which, however, is not being 
extended by the growth of organisms upon its margin, but slowly 
eroded by the sea. The total extent of this formation is insig¬ 
nificant in propoi'tion to the organic incrustations above. 


March 21, 1005. 

G. A. Boulenoer, Esq., F.E.S., Yice-President, 
in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in February 1905 :— 

The registered additions to the Society’s Menagerie <lnring 
the month of February were 103 in number. Of these 20 were 
acquired by presentation, 16 by purchase, 39 were received on 
deposit, 21 by exchange, and 1 was born in the Gardens. The 
total number of departures during the same period, by death and 
removals, was 94. 

Amongst the additions special attention may be directed 
to:— 

1 . A female Kiang {Mquns hemionus kiang) from Eastern Tibet, 
deposited by H.M. The King on Feb. 23rd. 

% A male Lynx {Pelis Ignx) from the Caucasus, received in 
exchange on Feb. 24th, 
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3. A male Leopai*d of the Persian race {Felis pm*dus tulliana), 
i-eceived in exchange on Feb. 24th, 

4. A semi-albino variety of the Common Fox [Omiis vidpes) 
from Essex, deposited on Feb. 7th. 


The Secretary read an extract from a letter tliat had been 
written to him by Mrs. S. L. Hinde, who had kept a number of 
animals in captivity at her husband’s station in the Kenya district, 
British East Afiica. He remarked that much had been recorded 
as to the urgent desire for salt shown by herbivorous animals, but 
that he was unaware of any observations as to the gratification 
of the instinct in a manner so unuKSual as that observed by 
Mrs. Hinde, who was a competent and trustworthy observer. 
The following is the extract in question:— 

“You asked me to tell you in detail how my Antelope became 
a murderer. He was a Duiker {Cephalophus), and became a 
member of my Zoo when «n few days old. He wa-s suckled by a 
goat, and was one of the few antelopes I have succeeded in 
rearing; he vras never ill, and always seemed in excellent con¬ 
dition. My Zoo ^vas a fairly large space, surrounded with wire¬ 
netting, and contained the Duiker, a Dik-dik, a large family of 
Dassies (which bred in captivity), and various species of Fiuncolins, 
Guinea-fowls, and Pigeons. Tliey lived happily together and 
never seemed to fight, but not imfrequently I found one of the 
birds litei*ally beheaded. I thought that the Dassies wei*e the 
culprits, as they used to chase the green pigeons to eat their 
fruit, so much so that ultimately these pigeons became giuin- 
feeders, doing well on the changed diet. One day, however, when 
a new partridge, just captured and weak from fiight, had been 
put in the enclosure, I saw the Duiker go up to it, put one hoof 
on its back, and bite its head off. He was evitlently the murderer, 
but simply because he needed salt. Hovr he knew he could get it 
fmm blood is unexplained, but he evidently did. From that time 
quantities of rock-salt were kept in the enclosure, and tliere were 
no more beheaded bii*ds.’^ 


Mr. Frederick Gillett, F.Z.S., exhibited a photogimph of a 
wounded Oryx {Oryx heisa) hiding under a mimosti-bnsh (text- 
fig. 27, p. 188), showing, what might be taken as an example of 
protective coioi’ation. He, however, expressed the opinion that 
protective colouring only really took place in insects, birds, and 
sma.ll animals the enemies of which were birds, and that the larger 
a,nimals which were preyed on by the cfit and dog txibes, who 
hunted by scent, did not require protective coloration. He put 
down the difficulty of seeing large animals in their native haunts 
to the fact of their being able to remain absolutely still for 
long periods, holding the view that any animal in any ordinary 
surroundings would become practically invisible by remaining 
motionless. 
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Mr. 0. Tate Regan, B.A., F.Z.S., exhibited an interesting series 
of pencil-sketches of Fishes of the Rio Negro and its tributaries, 
made by Dr. A. R. Wallace about fifty years ago. Most unfor¬ 
tunately the magtiificent coDection of Fishes 'which they repre¬ 
sented, containing examples of about 200 species, was lost on the 
voyage home. Dr. Wallace bad presented the drawings, accom¬ 
panied by notes on the dentition, the number of fin-rays, and 
the coloration, to the British Museum, and Mr. Regan had been 
eiigaged in their determination. A complete list of those which 
he had been able to identify follows, but in the case of the others, 
a large proportion of which probably represented species as yet 
undescribed, it had seemed best not to reproduce the drawings 
nor to publish notes on them, but they served to illustrate the 
incompleteness of our knowledge of the fishes of the Amazon an<l 
its tributaries. For example, the Cichlid genus Crenicichla, a 
revision of which was read before a recent meeting of this 
Society, Avas represented by 10 species. Of these only 5 had been 
detei*mined, including C. hyiticulata Heck., unrepresented in the 
British Museum Collection, and one described from the Essequibo 
under the name of C. wallmn The other 5 had veiy distinctive 
ciiaracters, aiid ceitainly did not belong to any of the species 
recognised in Mr. Regan’s revision. It 'w^as rather curious that 
Dr. Wallace should have collected so few Loricariida 3 . The 
remarkable habits of the little Silurid VandeUki cMiosa had 
been the subject of a communication made to this Society by 
Mr. Boulenger (Proc. Zool. Soc. 1897, p. 901), and it was inter¬ 
esting to read Di\ Wallace’s notes on this subject t:—‘'“The stomach 
is generally more or less filled with blood as it [tlie fish] attaches 
itself to other fish and aqtiatic animals and sucks them. This 
minute fish enters the urinary passage of men and women, wounds 
and exteicts blood within, ami all efforts to extinct it are usually 
unavailing, Efiusion of blood, inflammation, and death have iii 
several instances bccun*ed.” 

The Fishes identified w’ere :—■ 

Torpediuida ?:—Tmnmm motom Miill. Henle. 

Osteoglossida ?:—Ostmjlossmn hicin'hosnm Vandelli. 

Bymhi’anchhlse :—^Hymhranchm vmrmomtiis BL * 

Bcombresocidic :—Belone tmniata Giiuth. 

Cliaracinidaj:— Mciarodon traJdm Spix; Ey^ythrinm unitmnaPm 
Spix, E. mlmon&m Gronov., EAongipmms GUnth.; Pyrrhulina 
Jilmientosa Cuv. & Yal.; Ourimatus schombnrg&ii GUnth*, (7, $pk 
lurus Gtinth., 0. cdbimms Miill. & Troscln, CK dongatus Bpix; 
Frochihdtis insignia Bchomb.; Emmdm immamlaim Kner, //. 
unimaoulatus Mull, k Irosch.; A^iostomus tmniatuB Hner, A., gra- 
oiliB Kner; Leporinm fmciakm Bh, X, affinis Glmth., Z. nigro- 
tc^niatm Bchomb., Z. striaim Kner, EfredBrici BL, Z* hschenanltii 
Ouv, Yah, Z. nattereri Steind., Z, margaritaceus Gunth.; 

^ Regan, suprat p. 163, pi., xiv. Rj?. 2, 
t See also note in Arch, de ParasitoL vii. 1903, p. 168 (1904). 
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Agoniates hahcinus MlilL & Troscli.; Oyuodon peGtondis Giinth,, 
C, scomhroides Ciiv.; Xiphostoma oceXlatimh Sclioiub., X, lateri- 
striga Bouleng.; Xiphorhamphus ferox Giinth., X. falchostris 
Ouv.; 2 "et 7 'agovopterus barUetti (Uinth., T, oligolepifi Giintii., 2\ 
wappi Ciiv. cfc Yiil., 2\ oandomcimlatm Giinth., T. g^^andlsqmnviH 
Mull. Troscli., T. chrymrgyveus Giintli., T, ahmmlH Jcnyns, 
T, cltcdceAis AgJiss.; Brycon pesn Miill. h Trosch., B. schomhurghii 
Mull. & Trosch.; Chalc&iis macrolepidotus Cuv.; Megalohrycon 
cephcdtis Giinth.; CreAincIm^i spihuvm Giinth.; Berrcisfdnio denti- 
cidatiis Miill. &: Trosch., S. scapularis Giinth., S, gymmogmiys 
Giinth., S, himercdis Ouv, & Yah; Alyletes schomhurghii Miill. & 
Trosch., M. elUpticus Giinth., J/. setiger Miill. tfe Trosch., il/. diiri- 
ventris Cuv., J/. rhomhoidalls Giinth., J/. rubripinnis Miill. & 
Trosch., Jf. asterias Mull. &> Trosch., J/. hypsmichm Miill. k 
Trosch.; Anacyrtus gihhosus L. 

Gyinnotidae: —Steniopygus carapits L.; Carapus fasclatus Pall.; 
Gymnotus electricus L.; Sternarchus nattereri Steind. 

Siluridae :— Vandellia cirrhosa Cuv. & Yah ; Ocdlichthys longifilis 
Cuv. k Yah, 0, asper Quoy k Gaim.; Cetopsls ccccutmis Licht.; 
Asterophysus batrachus Kner; Oxydoras stenopeMis Kner, G. 
lipophthahmcs Kner, 0. earinatus Ouv. (fe Yah; Doras cataphractus 
L., D. heckelii Kner; Ageniosm militaris Bh; Oentromochlus 
heckelii Filippi; Platystoma plcmiceps Agass., P. tigrm'um Cuv. k 
Yah; Gcdlophysus lateralis Gill; Platynematiohthys pmictulatm 
Kner; Firinampus typus Agass.; Fimdodus holomelas Giinth., 
F, mmlleri Giinth., P. maculatus Lacep., P. or7iatus Kner, 
P. eqms Miill. k Trosch., P. cristatus Miill. k Trosch., P. sehce 
Cuv. k Yah, P. raniaus Cuv. k Yah; Fhractocephalm hemiUopterus 
Bl. Schn.; Firaiinga goliath Kner. 

Loricariidie:— Loricaria carinata Casteln,, L, maculata Bh ; 
Plecostomus giuicari Lacep., Ancist7nis gibbiceps Kner, A. bra- 
chywrm Kner, A. pictm Casteln. 

Sciienidie:— Scim^ia cmmzonica Casteln. 

Oichlidie;— Gichla ocellaris Bl. Schn., 0. temensis lluiuh.; Geo- 
phagm juraqHiri Heck., G. dcemo7i Heck., G. capido Hock., G, 
Brnduamensis Bh; Acaropsls nassa Heck.; Acara rittata Heck., 
A. ietraymrm Heck.; (h^enmchla yohmma Heck., G, lugnhris 
Heck., G. Unticidata Heck., G, saxatilis L., G. wallaeii Rogjin ; 
Gichlosoma coryphmwides Heck., G, severma Heck., G. festhum 
Heck.; Fteroqihylkcm sealare Cuv. k Yah 


Mr. Macleod Yearsley, F,Z.S., exhibited an X-ray photograph 
of a living King-Snake {Tropidomius ymtrix)^ taken by Dr. F. 11, 
Low a short time after it had swallowed a couple of frogs, llie 
skeleton of the snake was shown very clearly, and the hones of its 
prey could be veiy easily maxle out within its body. 


Mr. E. K. Holding exhibited and made remarks upon three 
skulk of the Fallow Deer {Dmia vvdgaris)^ showing arrest of, 



191 


1905.] qN HOEN-OROWTH IN' A CASTRATED PROK'GRUCK. 

or abortive nodular growths in, the antlers, due to complete, or 
incomplete, castration; also two Red Beer skulls {Cervus elaplms\ 
showing congenital absence, or modification in the growth, of the 
antlers. 


The following papers were read:— 


1. The Effects of Castration on the Horns of a Prongbuck 
[Antilocapra americana). By R. I. PococE, F.L.B.j 
F.Z,S., Superintendent of the Grardens. 

[Received February 21, 1905.1 

(Text-figui-es 28 & 29.) 

The Zoological Gardens recently received on deposit an adult 
male Prongbuck remarkable for the abnormal development of the 
horns, which, instead of rising vertically from the forehead, curve 
from the root boldly forwards, then downwards, then backwards, 
like a pair of teapot-handles, each ending in a slightly incurved 
point close beneath the eye (text-fig. 28). There also appears at 
first sight to be no trace of the anterior tine or prong characteristic 
of the normal horn. 

Text-fig. 28, 



Later4 view of head of a castrated Prongbuck, showing the abnormal growth and 
shape of the horns. 

A writer in the ‘ Field,’ on February 4th, commenting on the 
Paoc. Zoot, SOC.-.1905, You I. No. XIII, 13 
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animal, remarked that it evidently bent its horns when young, 
XJrobably in a fence,’^ This explanation, liowever, even if no 
other were forthcoming, would not, in my opinion, account for all 
the peculiarities of the case. For, apart from the more deep- 
seated modifications enumerated below, the horns differ in three 
particulars from those of a typical Prongbuck—namely, in 
dii-ection, in the practical sux^pression of the anterior tine, and in 
shape, being subcylindiical and lacking the lateral compression and 
basal antero-posterior width observable in the normal horn. An 
injury of the natui’e suggested might perhaps produce permanent 
malformation; but it seems haixlly likely that with subsequent 
groudih the malformation would follow the same line of develop¬ 
ment in the two horns, and result in identity in length and 
similarity in shape and symmetry.. 

After the appearance of the notice in the Field,’ Mr. Thomson, 
the Assistant Sax)erintendent of the Gardens, discovered that the 
Prongbuck had been castrated. Castration usually has a marked 
effect upon secondary sexual chaiuetei^s; and since the discrepancy 
in size between the horns of the bucks and does of Antilocapra 
justifies the inclusion of these structures in that category of 
ox'guns, one would expect abnormality in the growth of the horns 
to be caused by the operation in question. 

I am not aware that any obseiwations on the effects of castra¬ 
tion on the Prongbuck have yet been published. In the case, 
however, of Fallow Beer, its results have been recorded in 
a few cases by Br, G. H. Fowler (P, Z. S. 1894, pp. 485- 
494), who summarises his results, based upon the evidence of 
undisputed data, under five headings, as follows:—(1) Complete 
castration at birth may result in the formation of simple dags. 
(2) Castration late in life may produce great asymmetxy in the 
antlers, (3) Antlers of castrated deer can be shed ; if castiated 
after the horns for the year are burnished [i c. have lost the 
velvet], the animal may shed them prematurely; antlei^s put up 
after castration may be retained for at least two years. (4) Partial 
castration soon after birth may result in a comparatively feeble 
but normal development of the antlers. (5) Castration on one 
side may i*esult in the nearly normal development of one antler, 
and in abnormality and reduction of the othei'^. 

Although the shedding of the antlers in Beer is a ^xhenomenon 
only analogous to that which takes place in the Prongbuck, and 
although the horns of the Prongbuck, inasmuch as they are 
sometimes, at all events, present in the female, have not quite so 
strong a claim to be regarded purely as secondary sexual organs 
as those , of the Fallow Beer, where they are confined to the male, 
we should nevertheless look for somewhat similar variations to 
be caused by castration in the two animals. And assuming the 

* A valuable summary of this question may be found in Mr. J. T, Cunningham's 
boel? on * Smtal Dimorphism in the, Animal Kingdom ^ (1900), I learn from 
Mr* f, 0. ^elotis that castration does not appreciably affect the horns of the Eland. 
'In that horns occur in both sexes. 
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variations described below to be dtie to castration, it is evident 
that the operation has affected the honis in a very remarkable 
manner. 

Descripiim of the Horns, 

Instead of rising from the forehead as upright, laterally-com 
pressed, bony prominences, the horn-cores bend obliquely forwards 
in a vertical plane, their axes inclining to the plane of the fore¬ 
head at an angle of about 45®. They are only about 2 inches long. 

The horn-sheaths cover the core to the root, becoming gradually 
softer proximally, and passing into the hairy integument of the 
head. They project nearly horizontally forwards in the direction 
of the nose for a distance of about inches, then curve down¬ 
wards for about 2J inches, and then backwards towards the eye 
for about 3| inches, the terminal inch curving lightly inwards 
and downwards to a point close to the eye. Their total length 
along the outer or convex curve is thus about 9-^ inches. They 
also present a spiral twist forming about one-fourth of a complete 
turn. This is attested by the fact that an interfibrous groove 
starting in the middle line of what is morphologically the posterior 
surface of the base, but which by the change in the direction of 
gi'owth has become secondarily the upper or dorsal surface of the 
horn, gradually passes on to its inner surface to terminate on the 
concave side of the apically curved portion, this concave area 
being also, morphologically, although it faces the middle line, 
part of the posterioi* surface of the horn, as is abundantly proved 
by the recurvature of the apex of the normally formed horn. 
The same extent of torsion is fimther shown by the lateral 
compression of the base of the horn being replaced by dorso- 
ventral compression towards the apex, the normal horn being 
laterally compressed throughout. Briefly stated, the result of the 
twist is to make the distal half of the posterior surface of the horn 
face the middle line of the body. 

Although the horn-sheaths have been described above as if 
eacli corresponded to a single fully-formed horn-sheath of an 
adult Prongbuck, closer examination shows that they are in 
reality composite—that is to say, they consist of a series of horn- 
sheaths partially severed from each other. The exact number of 
sheaths involved in the formation of the whole is not easy to 
determine. There appear, however, to be six. In the right 
sheath, the outer or convex side shows a continuous and unbroken 
surface except at two points, the proximal break occurring at 
about I of an inch from the base, and the distal a little more 
than 2| inches from the apex ; there is, however, a partial break 
11 inches behind the distal break. These three breaks arecontinued 
round the horn on to its convex side, and very evidently represent 
the proximal ends, formerly extending to the root of the horn-core, 
of three separate sheaths. Moreover, on the concave side there 
are two additional breaks in the continuity of the tissue which 
extend only half round the sheath, one situated at about inches 
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from the antepeiiultinuito break, the other about 1 inch ])ehiiui 
the latter and 1| iuclies iu front of the proximal break. These 
breaks divide the sheath superficially into six pieces—a, proxiiua.1, 
a distal, and four intermediates, which for convenience of refer¬ 
ence may be niuuliered, from apex to base, 1, 2, 3, 4, 5, 6, 

Xo, G, measuring about 1 inch in length, pi'eseuts near tlio 
ndddle of its anterior (inferior) surface a very distinct ])lunt 
tubercle, representing, I believe, the prong of the normal horn* 
A similar but smaller boss is also present on its posterioi* (superior) 
side, and corresponds in all probability to the posterior angular 
prominence v'isible in the proximal half of the normal horn. 

Ko. 5, measuring 1^- inches, also exhibits on its anterior (in¬ 
ferior) surface, close to the base of no. 4, a small tubercle 
representing the prong; but there is no sign of any prominence 
on its opposite side. 

No, 4, measuring 1 inch, has no tubercles. 

No. 3 measures 1^- inches, and shows a very slight eminence 
near its distal extremity. 

No. 2, also measuring inches, has no trace of the prong. 

No. 1, measuring 2| inches, tapers to a point and forms a 
semicrescentic curve. There is no trace of a prong. 

The measurements above given represent the lengths of the 
portions of the individual horn-sheaths left uncovered by the 
previously formed sheath, with the exception only of the 1st or 
distal sheath, the first formed of the series. This sufficiently 
explains the greater apparent length of the latter. 

In longitudinal section, the true length of the sepaiute sheaths 
is more dearly shown.. The composite sheath may thus be seen 
to consist (1) of a solid horny central core extending from its tip 
to the apex of the cavity of the proximal piece, which fitted over 
the bony process of the skull, and serving to l>ind togetlier the 
separate sheaths; and (2) of a cortical layer wliich is tra versed 
by a large niimber of clefts running longitudinally and obliquely 
backwards and slightly outwards from tlie central core towards 
the periphery of the coitical layer. Of these clefts fi\-e oni}' 
reach the surface, and, being larger than the rest, di\dde the 
sheath into the six component paiiis described a])Ove. I'lie 
appearance of the whole sexies of defte, however, forcibly suggests 
a corresponding number of attempts to get rid of the sheaths at 
difierent periods. 

As ah*eady explained, a complete interruption of the continuity 
of the cortical tissue extending all round the sheath occurs only 
in two places, and admits of a certain freedom of mo\'emetit 
between the adjacent portions of the composite sheath. The 
cleft defining the distal sheath extends so deeply as almost to 
sever this sheath from the apex of the antecedent or 2nd sheatli, 
the poxi)ion of the central core that binds the two together being 
only about 2 mm. in thickness. Hence the distal sheath is freely 
x^Of^ble. On the other hand, the, central core that binds the 
prbMmal (no. 6) to the previously formed portions of the 



1905.1 


IN A CASTRATED PROKGBUOK. 


195 


sheath is about ^ of an inch thick, and allows of hut little move¬ 
ment between the two. Tlie remaining portions of the composite 
sheath ai‘e immovably welded together both by the solidity and 
thickness of the central core and by the unbroken continuity of 
the cortical tissues on the convex side of the horn-sheath. 

The approximate length in inches of the sheaths (excluding the 
distal) is as follows:—ISTo. 6, 2^; nos. 5, 4, and 3, 2|; no. 2, 2|. 
In the proximal sheath the leng-tli of the hollow that fits over 
the bony core is 1-^; in the distal sheath it is 1§ inches. 

The horn tha.t has just been described was not, I believe, shed 
in tlie ordinary way. It was picked up in the paddock adjoining 
that in which the Prongbuck was kept. The paddocks are sepa¬ 
rated by iron bars, and it seems probable that the horn, becoming 
entangled, was wrenched off by the animal in its efforts to get 
free. This is an explanation of its being on the wrong side of the 
fence, and also of the fact that the horn-core was naked and 
bleeding. In the case of normally-shed horn-sheaths, the core is 
covered with tlie new sheath before the old one comes away. 


Text-fig. 29. 



St'ctiuii of the left compound iioni-sheatk of a cafttrated Prongbuck, slightly 
diagrammatic, showing the five component sheaths (1-6) and the extremity 
of the cental strand (A) by which the fifth sheath (6) was fixed to the tip 
of the sheath left covering the horn-core. 

The left horn-sheath (text-fig, 29) resembles the right in essential 
features. It appears, however, to consist of five, instead of six, 
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slieatlus uniteil by a solid eentml core. The proximal, or fiftli, is 
separated from the fourth by a deep cleft extending more than half 
way round the sheath. It measures inches, and presents on its 
concave (morphologically anterior) side a small hut distinct and 
sharp tubercle representing the i)rong. The fourth, measuring 

inches, is itself subdivided into two by a deep cleft, suggesting 
that it may rej^resent two .short, partially-separated slieaths. 
The third, which is marked off externally from the fourth hy a< 
deep but narrow cleft, measures 11 inches. Neither the fourth 
nor the third shows a trace of the prong. The second, measuring 
1 ^ inches, has, however, a very pronounced tulwrcle; it is 
separated from the third by a deep cleft completely encix'cliug 
the sheath. A similar complete cleft also marks the divisional 
line Ixetween the secoml and first, which is curved as in the right 
horn-sheath and mefusiu*es about 2 inches. 

In longitudinal .section this sheath is also like that of the light 
side. The individual components are firmly welded togetlier by 
the solid central core, and the cortical layer is subdivided hy 
oblique clefts, some of which fall short of the periphery of the 
sheath and are visible only in section, while others are eairied 
through to the surface and mark the spaces between the sheaths. 
The lengths of the latter from base to apex, as shown in section, 
are as follows:—Nos. 5-2 about 21* inches, no, 1 about 2^ inches. 

The left horn I removed from*^the aiiimaFs head myself. It 
was loose, and the fibres at its base were easily ruptured by 
rotation. The sheath came partially away from the horu-coi*e, 
leaving it covered with a horny cap, the last-formed slieath. 
This cap, however, was firmly united a23ica]ly to the angle of the 
socket of the antecedent sheath by a .‘yolid horny sti'a.nd eou- 
tinuons with the central core traversing the length of the 
composite horn-sheath and binding its constituents together. 
This strand (text-fig. 29, A) had to be severed with a knife before 
the sheath could be removed. The pre.sence of this honi}' cap 
upon the left horn-core and the naked and bleeding condition of 
the right one stiff ciently explain the presence of six horn-shea tbs 
in the viglit and five in the left detached composite skeath. 

The effects of castration on the horns of the Prong) Mick may 
thus he summaiised as follows: — 


i, MocUJlmlion of the Jtlorn-Gores, —These are shortened and bent 
obliquely forwards and outwards at the apex, causing the 
sheath to project in the direction of the nose. 


2. 




Modificaiiom of ike Eorn-Bheath 

а. Bhedding of the vsheath does not take place. 

б . , The first-formed sheath is normal in shape, and at the time 

for shedding breaks away from the second except at the 
. Inhere the apex of the latter joins the angle of the 

j4.giH)tilar mrtiai severance separates 
....* " ^ j from eacm other. ' ' . 
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c. Tlie result of this incomplete separation of the sheaths is the 
formation of a composite sheath which would presumably 
go on increasing in length so long as new sheaths were 
formed from the horn-core. 

cL With the exception of the first, each newly-formed sheath 
is like its predecessor in shape and length, and differs from 
the fully and normally formed sheath of an adult animal 
in being suhconical, with the point sti*aight, and the prong 
either unrepresented or represented by a small wart-like 
tubercle. 

6 . The composite sheath at first growls forwards, then down¬ 
wards, then backwards, and is affected by a slight spiral 
twist, causing the posterior surface of its distal extremity 
to face the middle line. 


2. Notes on the Mammals and Birds of Liberia. 

By Sir Harry H. Johnston, G.C.M.Gr., K.C.B., F.Z.S. 

[Received March 21,1905.] 

Liberia, as seen on the map, is little more than the southern¬ 
most prolongation of the region which might be styled Northern 
Guinea. The southernmost point of Liberia, at the mouth of the 
Oavally River, is the most southerly extension of the true West 
Coast of Africa. At this point the West Coast reaches to within 
little more than 4 degrees of the Equator. Although this 
country is not marked off clearly by any natural fentiu'es either 
from Sierra Leone on the one hand or the Ivory Coast on the 
other, it possesses a certain distinctness and a slight degree 
of peculiarity as regards its flora and fauna. The botanical 
collections that ha%^e been made by those who have been working 
with me recently in Liberia have brought to light several 
genera and a large number of new species of plants which appear 
to he restricted in their ilistribution more or less to the political 
limits of this Negro republic. I do not think tlnat quite the same 
degree of peculiarity can be ascribed to the fauna even amongst 
vertebrates, which offer the gimtest amount of specialisation or 
exclusive distribution. As regards mammals and biids, Liberia 
is to a great extent a meeting-place for the forms of Northern 
Guinea (Sierra Leone to the Gambia) and those of the Gold Coast, 
the Niger 33elta, and the Cameroons. Some types find Liberia 
their noithernmost or westernmost limit of range from the Congo 
Basin, the Yictoiua Nyanza, and the Bahr-el-Ghazal. Of such 
may he noted, besides various birds, the Bongo Antelope, which 
is found abundantly in Liberia, but which does not, I believe, 
extend its range much to the west of that country. Also the 
Red Congo Buffalo. I fancy l am correct in saying that this type, 
the horns of which I have seen in the interior of Liberia, does 
not differ from the Red Buffalo of the Congo, but that it scai'cely 
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extends westwards into Sierra Leone, where the Senegalese type 
of buffalo is met with. This last may he distinguished from the 
Congo Buffalo ly its slightly longer horns with less expanded 
bases, and by the tendency to black in the colour of tlie hair’'*'’. 
Liberia is also, I believe, the westernmost range of the Diana 
Monkey. 

This country is chiefly remarkable, as regards the possession of 
peculiar species of mammals, for the Liberian Hippopotamus, the 
Zebra Antelope (Cephalophzcs dories)^ Jentink’s Duiker, and 
Biittikofer’s Monkey. It is not to be supposed that these 
creatures carefully discriminate between the political boundaries 
of Sierra Leone, Liberia, and the Ivory Coast; and in all pi*oha- 
bility as a zoological district one may have to include within the 
limits of Liberia a portion of the eastern pai't of Sieri’a Leone and 
of the western part of the Ivory Coast, where the dense Liberian 
forests extend across the political frontiers. But, so far as present 
research goes, the creatures above named appear to be restricted 
in their distribution to the Liberian aim, I do not think any 
trace of the Liberian Hippopotamus has been found in any other 
part of Africa. As regards the zebra-striped Duiker, it was 
thought at one time that its existence on the northern borders of 
the Congo watershed had been discovered by Dr. Junker; but the 
portions of the skin of this Zebm Antelope which he obtained 
were in all probability part of a young form or a dwarf species of 
Okapi. 

It has been said that the Common Hippopotamus existed in the 
lower reaches of the Cavally Kiver, and was formerly found in 
the Bt. PaiiFs River. I saw none of them on the latter stream, 
and all my European correspondents deny the existence in any 
Liberian river (entering the Gulf of Guinea) of the big 
Hippopotamus, which, however, is present in the laiger streams 
flowing towards the ISTiger. As regards the Dwarf Hippopotamus, 
it is met with in most parts of Liberia,, wherever European 
explorei'S have penetrated, I have little to add to Buttikofex‘’s 
description of its habits, except that I think that he insists too 
strongly on its predilection for a terx^estrial life. According to the 
statements of European and native observers, it lives a good deal 
in the water. 

The Zebra Antelope is not met witli close to the coast, Init is 
fairly abundant in the hilly regions of the intei-ior. It would 
seem to be very common in the Kelipo country to the west of the 
upper Cavally, and also on either side of the upper St. Pauls 
River. The skins which I was able to exhibit came from 
the Kelipo country, and were collected by Mr. Maitlaxid Pye- 
Smith. 

Since I have xnentioned the name of this collector (who has 
also sent me three Chimpanzee skulls and the skull and , teeth 
^ aiPjgmy Hip^potamus), I might state that he forwarded me 

; -".i fl'Otoe,'the Sen^ambiau'{hl«wk) Ibtnid in 

Congo or Bod in ibo Seutliorn foroat'-rogion. 
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from the Siime Kelipo country, near the upper Cavally, a curious 
statement regarding the existence in this forest of a lai'ge black 
pig. The natives ga,ve him circumstantial accounts of this pig, 
which is said to he five or six feet long, and he was struck by 
the resemblance between this story and the description first given 
in the ‘ Field ’ newspaper of the Hylochoerus nieinerizhayeid. At 
the time he wote to me he knew nothing about the interest I had 
taken in the question of tliis giant pig of the Congo Forest, 
nor did he indeed know that the pig had been discovereil by the 
Belgians in the noiih-eastern limits of that region. It was 
the first description given in the ^ Field ’ of the discovery on the 
slopes of Mount Kenia which appeared to him to fit in so nearly 
with the stories of the natives of the Kelipo country of the pig in 
their country, which -was of similar appearance and dimensions. 

Mr. Pye-Smith also sent me native stories which he thought 
also indicated the existence in Eastern Liberia of a Gorilla. I 
mention this for what it may be worth; but the skull which was 
to support this theory never reacheci Mr. Pye-Smitli, or at any 
rate never ariived in England. I think, myself, that some of the 
gorilla stories which i*each the coast from the interior of Liberia 
lire referable eithei* to big Oliimpanzees or possibly to big specimens 
of the Drill or Manihill biboon. Nowhere, as yet, in Libei-ia 
have either the Drill or Maiidrill baboons been fonnd, but I should 
think it not improbable that they would make tlieir appearance in 
the mountainous country of the far interior. I have seen only one 
species of baboon in this country myself. It is the common 
Guinea Baboon of Sieira Leone and the Gold Coast. A very 
common type of monkey in this country is the Booty Mangabey, 
the manners and habits of which are veiy reminiscent of the 
baboons, I would point out one trick that Baboons and Mangabeys 
liave in common, and that is the friendly greeting which they 
make by smacking the lips, I have never noticed this trait in 
any other monkey. 

The Potto and at least one species of Galago are sufficiently 
common to have attracted the notice of the Am erico-Liberia ns on 
the coast, Oolobus monkeys apparently of four species are 
indigenous in this country; but I myself, and those who have 
been collecting information for me, have hitherto been able to 
obtain only two species— Golobifs ursinm and 0. ferrugmem. 
Buttikofer, however, seems to have obtained specimens of Colohm 
polycomiis and (7. Tlie Bay-thighed Moi:key (Cfercopi- 

thems diana iynita) is very common. 

Bats are well represented, and amongst them are prominent as 
regards frequency of appearance the monstrous-looking Fruit-Bats 
of the genus Epomophorus, 

Among carnivorous mammals, the most interesting perhaps, 
from its relative raiity and its restriction to the West-African 
forest-region, is the Golden Oat {Felis celidogmter). The range 
of this cat has not yet been sufficiently determined, nor has a 
decisive opinion been passed as to the marked variations in type 
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which apparently can he derived from one and tlie sa.ine <lifc5irict. 
But for the assertions of the Oerina.ii authorities who ha,ve de¬ 
scribed specimens of this cab from Togolaiid, one would be led to 
suppose that tlie reddish-grey form with very small and faint s}iots 
on tlie upper parts and a somewhat small head was restricted to 
Benegambia, Bierra Leone, and the northern parts uf Liberia; 
while the smoother, .shorter-haired, larger-headed form, with very 
distinct spots and a greyer coat, extended from Eastern Lil^eria to 
the Niger Delta. (I am not aware that the existence of this cat 
has yet been traced to the east of the Niger, but I expect it will 
be found to extend to the limihs of the Congo Basin.) But the 
Germans assert that both vaiieties are found concurrently. It is 
presum?ibly called the Golden Oat because on the flanks, between 
the white of the belly and the reildish-grey of the upper parts, arc 
bands of golden-yellow. This Cfit has a vexy savage disposition, 
and the closer-liairecl, more distinctly spotted form grows neaiiy 
to the size of a Caracal. The Beiwal is fairly common in the 
interior of Liberia. The Leopard is everywhere common, and is 
often much dreaded by the natives. The Lion appears to be 
known in the Mandingo hill-country to the noi'bh of the forest. 
The Spotted Hysena is knowni to the Mandingos, though it is 
never heard of in the forest-region. The Mandingos from the 
interior of Libexda call the Hyaena Djawa ox^ Bjani/^ The two 
words seem to exist side by side, and it is possible from the some¬ 
what vaiying desciiptions that both the Stiiped and Spotted forms 
may be knowm in the northeim pivt of Liberia on the verge of 
the Niger Basin. The big Civet Oat is vexy abundant, so also are 
the Genets and the Palm-Civet [N'anclinia hwotafa). 

Amongst the Rodents I have noticed the Afidcan Brush-tailed 
Porcupixie {Atherura afriomia ); but Eiittikofer also records the 
Oomnion Porcupine as being a Libeiian mammal. Mr. Why to 
obtained specimens of the Graphixirus Dormouse {Oraphinrm 
hmii)^ and also of Anotnaln^'vs IteecrofUi, tlio Bealy-tniled Flying 
BcpiiiTel. The Black Rat is present in Libex'ia, aixd the Brown 
Rat Ims also reached that country, thi'ough the iiitercoursc with 
foreign ships no doubt. The other Mice rc(‘orded are Afm ahiv 
midrkms, nitjricctuda^ rvjkws, Irnrhams^ tlormlw, and 

mimuMdea, The Octodout Gi‘ouncl Rat,” fhvjommyn^ is 
common. Most of the Wast-Afxicjau Squiirels are repx’eseuto<l, as 
also the genexn Cricetomys and LophuromyB, 

The Elephant is fairly abundant all over the interior of Liheria 
but has not within recent times approached nearei" tha-u a.bout. 
twenty miles fx*om the coast. Dsxially elephants arc not met with 
till a journey of about forty miles inland has been accompUsI\ed, 
and then they ax'e so abundaixt as to be vexy dangerous to caravaiiS, 
which they often attack without provocation. I ha.ve seen at 
Monrovia tusks of fair size. The iaigest that was weighed in my 

f regime iwas 75 lbs. The ivory is leather curved as a imle and 
siMy thiiskt, ^ I think it will be found as a rule that the elephant 
of the '^forested .regions in Africa has somewhat sinnller 
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tusks tlian tliose -whieh are developed by tlie males in the moie 
open regions, where perhaps digging for roots or the desii'e to 
uproot trees is more prevalent than in the dense forest, where the 
elephant can find abundant sustenance in the leaves and fruits of 
trees which he reaches with his trunk. ^Extremely little is knowi. 
by Europeans about the West-AMcan Elephant, as the animal is 
so rarely killed in that region. I hope that some of the foresters 
of the Rubber Company may he able to kill a Liberian Elephant, 
in order to ascertain by photography, or possibly even by 
preserving the skin, the shape of the ears. Borne little while ago 
it was shown hy a German zoologist that an elejDhant received 
from the interior of the Cameroons had ears that were smaller 
and miieh more rounded than those of the East Afiican type. 

The Rhinoceros undoubtedly exists—I cannot say in what 
type—in the northern parts of Liberia, as the Mandingos at once 
recognised pictures of it, and named it Kuwuru. I might mention 
that the Mandingos talk a great deal about a striped animal which 
they call Siniku. They recognised a picture of a zebi*a and called 
it Siiaiku, but at the same time described the animal as being 
extremely ferocious and dangerous to life. As it is impossible to 
i‘ecognise this description as applying to the zebra., I thought from 
their gestures that they might mean the leopard; but to the 
leopai'd they gave a totally different name—Soli. Moreover, they 
were particular that this animal had stripes. It may be the 
Striped Hyseiia. At the same time, on every occasion when they 
were shown the picture of a zebra they declared that this was the 
creature they called Siruku, but that in their coiuitiy it was 
ferocious 

As regards Antelopes, they are divisible into two gi-oups, so far 
as distiibution in Liberia is eoncemed—bhose that inhabit the 
forest and those that are confined more or less to the open, park- 
like country. Ce^Mophits sifUicuUnx and (7. jentinki are found 
in the dense forest. Most of the other Liberian Duikers, including 
the beautiful Zebra Antelope, ai*e more assodated with the forested 
hills than the lowlands; in fact, they are usually called “ Mountain 
Deer” by the Americo-Liberians. The magnificent Bongo is 
fairly common. It is called the “ Elk ” by the Americo-Liberians, 
who have followed the Americans in their maddening habit of 
misnjimlng every living csreature they come across; so that the 
Biishbuek or rather Harnessed Antelope is called the Red-Deer/' 
while the splendid Blue Plantain-eater is termed the Peacock,” 
and the Turaco, the Redwing.” Outside the forest, or on the 
northern verge of it, there are Hartebeests—maj/ort— 

* By ?i curious coincidencea after tlicse Hues were writteu I noticed the 

following statement on p. 293 of la C6te d’Jvoire m Soudan/ hy Capt. 
d’Ollone:—“ II me faut mentiomies...... rexistcnce de doux sortes d’hy^nes ,.,, 

beaucoup plus grandes plus fortes et plus hardies cpie celles d’Algeria ou d’Orient. 
Mats Tune surtout, qua les indigenes api)ellont ^Sowara ’ (Cheval-panth^re), seraii 
formidable et inspire une tr^s grande terreur. UiiSovara avait tue un sergent 
fran^aia dans mie case pen avant notre passage. Cette liyiuie serait, paruitit, 
tachet^o/’] 

t Horns of this species were hrotxght home by-Col. Powney, 
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(wliicili tlie MiUirliiig’os call (Insii), thelloan Antelope (Ma.iuliiigo : 
Mina), and Cohifs siac/shn/. The Mainliiigos know of the Givaiie, 
which is no doiiht present in the (‘xtrenie northern part of Liberia,. 
The Red Bnsh-Pig (PoicmocJia^rm peHicllIatns) is alnindant 
throiigliout Liberia. It is occjxsionally hiiiied by tlie natives, and 
is said to interbreed freely with the domestic swine. 1 noticed 
one very cnrioiis point regarding the domestic pigs which were so 
common an object in the streets of Americo-Liberian towns on the 
coast. These pigs seem to be the degenerate descendants of 
European breeds, introduced originally no doubt by the Portuguese, 
the Dutch, and the English. It occurs very frequently in the litters 
of these pigs that the young are striped and spotted with white, 
exactly like the young of the Wild Boar. 1 have seen it stated 
generally that the Domestic Pig was never marked with white like 
the young of the wild species of the genera, and PotmnockiBrast 
Whether this featui*e in the domestic pigs of Liberia is caused by 
their I'everting to the condition of the wild stock of Eui'ope from 
which they sprang, or xvhether it is in any way due to mixture 
with the Red Pig, I cannot say positively; ])nt the parents of 
these spotted young were emphatically Eiii'opean domestic pigs in 
origin, and did not betray in themselves the slightest intermixture 
with the Red Bush-Pig. But I know that on the Congo and in 
the Niger Delta cases of interbreeding between the Red Bush-Pig 
and the domestic swune are occasionmly reported. 

Libeiia, in common with Sieira Leone and perhaps the Ivoi\y 
Coast and Clold Coast, boasts of one of tlie most interesting of 
African mammals, the Doreatherium aquatimm, the Water- 
Ohevrotain. The eastern range of this animal has not yet been 
determined. I never remember hearing that it had been found 
to the east of the Gold Const, but perhaps this is simply due to 
oversight. The Doreatherium' is fairly common in the interior of 
♦Sierra Leone, and 1 believe is occasionally found in Portuguese 
Chiiiiea and the adjoining regions of Ereneh Benegambia,. Tt is 
fa.ii'ly common in Liberijt, though excessively difficult to <*apture. 
Tt lives a good deal in the water, in wliich its body is often 
immersed. It is sai<l l*>y the natives to conceal itself most cleverly 
amongst tlie water vegetation. It is regarded by tlie people of 
Libta'ia and Bierra Jjeone as the embodiment of kindly wisdom, 
ft takes the jilace xvhicb the hare—otherwise Brer Babbit ’’ — 
fills in the l(»gends of Bouthern and Central Africa, The natives 
state that tliree or four young are produced at a birth. 

The Manatee is common in most of the big rivers; and in the 
forests three species of Manis are met xvith, including Mmiis 
ijlgmitea. Two species of Tree-Hyrax are found in the forest, 
and the woodland often echoes to theii' weird ciies. 

It should be stated in a general way that the coast-regions of 
Liberia are exceedingly disappointing to the collector because 
of the repiarkable absence of any form of bird or beast or even 
reptile. |t m difficult to understand wliy there should be this 
extreme 'dtoth,- "because the Americo-Liberians are not very 
keen epoi%,, nor, have they any I'eason for desiring to 
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destroy bii'ds and beasts around them. They are, on the other 
hand, rather kindly disposed towards these ci*eatures. In the 
interior the indigenous natives have an extraordinar)' craving for 
meat, which they satisfy partly by cannibalism, but also b) 
devouring even the skin of the creatui*es that they snare or shoot. 
On the lower part of the St. Paul’s River, I have sometimes seen 
only one bird in the course of a whole day, and that is the veiy 
common Angola Yultiire. As soon as you get into the forest the 
beautiful Blue Plantain-eaters {Coryihmola mstata) become 
fairly common, and enliven the woods with their strange cries. 
Although this bird is so abundant in Liberia, very little seems to 
be knowm by the natives regarding its nesting-habits. I have 
received the young of Tiiracus and Gallirece from the nest in 
other parts of Afiica, when the nestlings w-ere at most foiii* days 
old, and I have noticed that they were fairly well covered, except 
on the head, with long, fleecy, pimplish-grey clown, It would be 
vei’y interesting to ascertain the condition of the young in 
Coryihmola^ as to whether tliey are born absolutely naked or 
partially covered with down. It is interesting to note that this 
bird alone amongst the family of the Turacos ofiers a marked 
difibrence in size and coloration between the male and the female. 
The male of Coryihmola is at least a fourth larger thaii the 
female, and the coloration is much brighter and the crest larger. 
In the other members of this family there is apparently little oi* 
no difference in size or coloi^ation between the male and female. 
The fine examples of Coryihmola which have been collected by 
Mr. Harold Reynolds in Liberia only differ from those I have 
obtained in the western parts of Uganda by the blue in the male 
being slightly more tiltramarine than the blue rerditer of the 
Uganda specimens. Yoiuig specimens in their fii*st year are much 
paler and greyer than the adults. 1 believe the specimens which 
I sent back from Uganda will establish this point. The Yiolaceous 
Plantain-eater is found in Liberia, though it is very scaixie. I saw^ 
a specimen twenty-two miles inland from Monrovia, at the house of 
a German planter. The Turacos of Liberia seem to be Tttramis 
peraa and Tnrams maororhynoMts. T, mmcrorhymhm is the 
common form in Liberia. The only two Guinea-fowls appear to 
be the rare White-necked {Agelastes meleagrkles), and the Crested 
{Qnttera crktata). The Agelastes is rather a small bird, with an 
absolutely bare red head in the male. The female or the young 
bird has short brownish feathers on the head, and the breast 
and neck seem to be only patched with white, and not wholl)' 
of that colour. The Prancolins as yet recoi*ded are Fmmolinns 
ahantenis {which is usually miscalled the Guinea-fo:wl by the 
Americo-Liberians) and Framolinus laihmiL I saw no true 
Yultures anywhere in Liberia, the scavenging being done chiefly 
by the black and white Scapulated Grows. As already mentioned, 
the so-called Fishing-Yulture, Cy^^ohierax angokmis^ is common. 
Yultures always seem to shun the thickly forested regions of 
Africa,, the only member of the group which in any way enters 
the forest-region being the F^o^osyrtea mmiacus. But although 
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tliis small brown viiltiu*e is exti'eiuol}’^ common ami abmulant in 
most pai'ts of Sierra Leone, I iiave never seen it anywhere on the 
coast of Liberia, between Monrovia ami Cape Palmas, 

The Grey Parrot witli a. I'ed tail is not imligenons to a,ny part 
of Liberia. It is frequently to he met with in the houses of the 
natives on the coast, because it is brought there from the Gold 
Coast or the Congo by steaniei*s. But the indigenous PsiUacm 
is P, which is without the red tail, and is said not to be 

able to learn to talk. The grey of its plumage is browner. The 
tail sometimes seems to be a purple or an almost violet colour. 
The true Grey Parrot does not seem to make its appearance as a. 
wild bird in West Africa, until the Gold Coast is reached. This 
tendency towards a purple tail reappears in the variety of the 
true Grey Pa-iTot which is found on the Poi*tuguese island of 
Principe, in the Gulf of Guinea. Here also the pluma,ge of the 
body is tending towards purple-gvey, and is much darker in tone 
than the pale ash-gi*ey of the ordinary type. In the western 
Congo and Angola, the Grey Pairot is gradually developing into a 
type which will be in time sca,rlet all over. On the island of 
Piincipe it seems to be evolving a purple form; while in tlie 
Timneh Parrot we seem to have a connecting-link between the 
genus Paittacm and the bx’own- grey- yellow- and green parrots of 
the genus Posocejpkahis, 

The Liberian Hornbills belong to the genera Bpcanistes, Cera- 
togymna, Lophoceros, and Orthohpkm* This selection includes 
the smallest of all the Hornbills, Lophoceroa camiirua, and the 
very eccentric-looking Black Hornhill and Elate Hornbill, the 
females of which have a bright chestnut head and neck, whilst 
the plumage in the same pait of the males is black, Appa,rently 
the only form of Ortholophas which has been collected in Liberia 
is the smaller of the two species— leiicolo 2 yhu $—in which the tips 
of the secondaries and primaries are not white, while there is a, 
slight difference in the distiibution of greyish-wliite about the 
eheeks. The larger and handsomer* Ortholo 2 ')hus alhocriatatm is 
stated by Elliot (on, apparently, the authority of the typo- 
specimens, supposed to have been collected by Cassin at Biernn, 
Leone) to inhaldt jSToHh-West as well as West and Centra,! African, 
(Kiger, Oameroons, Congo, a,nd Angola). Elliot remarks on tbe 
curious occuiTence of 0 rtholo 2 ^htm lemoloi^km in the middle of 
this range, as it were, in the countries of Liberia aral the Gold 
Coast. So far as I can ascertain, however, no specimens of 
0, alboeriataim have been obtained from region.s west of Lagos 
since Elliot’s monograph on the Hornbills was written. Is it 
not possible, therefore, that Cassin or his collector may Imve 
made a mistake in ascilbing their specimens of alhocriataPm to 
Bienu Leone? May they not really have been brought from 
■much further east on the West Coast of Africa ? It would be a 
very curious point in distribution if alhooriatatua should be found 
ih Sleita^Lepne, and not re-occur again in Western Africa till 
ih4'H%|r reached. 

birds collected by' Mr. Eeynolds on the St. PauFs 
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River is a little Wnxbill or Weaver-bird {Spo7r&gmthios 7nel- 
podus), about which Mr. Reynolds makes a carious statement. 
He remarks that this is a very pugnacious and spiteful little bir<l, 
which does not hesitate in small flocks to attaek and kill small 
snakes and lizards. The birds endeavoiu* to pick out the eyes of the 
creature they are attacking and then to tear off its flesh in small 
pieces. They carry these fragments to them nests, and whilst 
they are rotting flies settle on them. These flies form the food, 
or an addition to the food, of the ne.stlings. 

I append to this paper lists of the mammals and birds collected 
recently in Liberia b}^ Mr. Alexander Whjdie, Lt.-Col. Powney, 
Mr. Maitland Pye-Smith, and Mr. Harold Reynolds. 

Appendix I. 

List op Mammals collected in Liberia in 1903-4 by Mr. Alexander 
Whyte, Lt.-Col. Powney, Mr. Maitland Pye-Smith, and 
others. 

A ntliropopitkecus troglodytes, 

Colohis ursinn-s, 

,, ferrugineiis, 

Cer copith ecus bii ttihofer i. 

„ dicma biittikoferi, 

„ diana iynita, 

Felis sevdaL 
„ celklogaster, 

Viverra civetta. 

Crossarch/us obscurm, 

F'andmia hinotuta, 

Lthtra maeuMcollis, 

Graphiimts hueti, 

Anomokur'ihs heecrqfti, 

Cephalophus niger, 

„ mascifjeUL 

„ dor ice, 

Bnhcdis major. 

Hlppopotam us liberieHsis. 

Appendix 11. 

List op Birds collected in Liberia by Mr. Ha.i*old Reynolds. 

By Charles Chubb, ^Zoological Department, British Museum, 

(Mr, Reynolds^ notes ai‘e placed in square bi*a.ckets.) 

References are given to the following papers and works which 
treat of the Ornithology of Liberia:— 

(1) Buttikoper, J.—Zoological Researches in Liberia. A List of 
Birds, collected by J. Buttikofer and C, F. Sala in Western 
Liberia, with biological observations. Kotes from the 
Leyden Museum, vix. pp. 129-256 (1885). 
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(2) BtjTTTiKOFJijn, tT. Zoological Besearches iu Liborio. A Li«t of 
Birds, collected by Mr. F. X, Staiii])lii near Monrovia on the 
Messuivado Biver, and on the Jnnk Biver with its trihuta,)-ies. 
Op, cit, viii. pp. 243“268 (1886), 

( 3 ^ -, Zoological Bosearclies in Liberia. A List of Birds, 

collected by the author and Mr. F. X, Stanipdi daring theii- 
last sojourn in Liberia, Op, eit. x. pp, 59-106, plate 5 
(1888). 

(4) -, Zoological Besearclies in Liberia. Fourth List of 

Birds. Op, cU, xi. pp. 113-138 (1899), 

(5) -. Zoological Besearclies in Liberitx. On a series of Birds, 

collected by Mr. A. T. Demery in the district of Grand 
Cape Mount. Op, cit. xii. pp. 197-206 (1890). 

((5) -. Beisebilder aus Liberia. Besultate geographischer, 

naturwissenchaftlicher uiid etlniographischei* Untersuch- 
ungen wahrend der Jahre 1879-1882 and 1886-1887. 
2 vols, Leiden, 1890, 8vo. Yugel, ii. pp. 397-434, plates 
XXX., xxxi. 

(7) -^ On a Collection of Birds sent by the late A. T, Domex'y 

from the Sulymaii Biver (West AMca), Notes from tlie 
Leyden Museum, xiv. pp. 19-30 (1892). 

I AGELASTES MELEAGRIDES, 

Atjdasies mehagrides Teinm.; Biittik. Notes Leyd, Mus. vii. 
p. 230 (Sofore Place, St. Paurs Biver), x, p. 98 (Schiefielinsvilie), 
xi. pp. 126, 136 (Gallilee Mountain); id, Beisebilder aus Liberia, 
ii. pp. 424, 425, cum fig.; Grant, Cat. B, Brit. Mus. xxii. p. 374 
(1893). 

One adult specimen of this rare bird from St. PauPs Biver. 

[Bare skin of neck red.] 

2, Gui’tera cristata. 

Numidci cristata Fall.; Biittik. Notes Loyd. Mus. vii. p. 230 
(Bavia and Buliima), x. p. 98 (Hill Town), xi. pp. 125, 136 
(Mount Olive); id. Beisebilder Liberia,ii. pp, 424, 425. cum lig. 

GaiUra cristata^ Grant, Cat. B. Brit. Mus. xxii. p, 381 (1893). 

No. 9. An adult bird. St. Paurs Biver, Dec. 27, 1904. 

[Bare part of neck slate-blue.] 

3. GAnAorocHRVSEA hmmm, 

Glwreolamcgapoda Gray, 7wm, nud,; Biittik. Notes Leyd. Mus. 
vii. pp. 233, 256 (St. Paul's Biver, Fisherman Lake, Marbi 
Biver); id. op. cit. x, p, 99 (Fisherman Lake); id. op, cit, xi. 
-pp, 127, 136 (Farmington Biver); id. Beisebilder Liberia, ii. 
p, 427, cum fig. 

nuchaUs Uherim Schl. Notes Leyd. Mus, iii, p. 58 
Oat. B, Brit, Mus, xxiv. p. 63, 
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ISTo. 12. Four adults. St. Pauls River, Jan. 5, 1905. 

[Rock birds. Found in flocks. Wings stand out at the 
slioulders and do not appear to rest close at tlie sides as in otlier 
birds.] 

4. Hagedashia hagedash. 

Ibis hagedash (Lath.); Biittik. Rotes Leyd. Mus. vii. p. 242 
(Buluma), p. 127 (Du Queah Rivei*); id. Reisebilder Liberia, ii. 
p. 429. 

Hagedashia hagedash Sharpe, Cat. B. Brit. Mus. xxvi. p, 19 
(1898). 

Ro. 20. g adult. St. Pauks River, Jan. 27, 1905. 

[Eyes red and black,] 

5. Exjrystomus gularis. 

EurystomiLS gularis Yieill.; Biittik. Rotes Leyd. Mus. vii. 
p. 159 (Bavia and Sofore Place, St. PauFs River), xi. p. 130; id. 
Reisebilder Liberia, ii. p. 401 ; id. Rotes Leyd. Mus. xiv. p. 22 
(Sulymah River); Sharpe, Cat. B. Brit. Mus. xvii. p. 32 (1892). 

Ro. 10. g adult. St. PauFs River, Dec. IG, 1904. 

[The so-called “ Day Ba,t ” of Liberia.] 

6. Halcyon oy^anoleitcus. 

Halcyon cyanoleuca (Yieill.); Biittik. Rotes Leyd. Mus. vii. 
p. 162 (Bavia, St. PauFs River), xi. p. 130; id. Reisebilder 
Liberia, ii. p. 401. 

Halcyon cyanolmci(>s Shai*pe, Oat. B. Brit. Mus. xvii. p. 245 
(1892). 

Ro. 8, d adult. St. PauFs River, Dec. 1, 1904, 

[Bill bright red; eyes black. Feeds on ants. Stands on twigs 
with its head at right angles to its body.] 

Ro. 11. S adult. St. PauFs River, Jan. 2, 1905. 

7. Lophoceros camurus. 

Buoeros camurus (Cass.); Biittik. Rotes Leyd. Mils. vii. p. 210 
(Sofore Place, St. PauFs River), viii, p. 262 (Junk River), x, 
p. 93 (Hill Town). 

Tohus camurus Biittik. Rotes Leyd. Mus. xi. p, 134; id. 
Reisebilder Liberia, ii, p. 419. 

Lophoceros camurus Chvant, Cat. B. Brit. Mus, xvii. p. 404 
(1892). 

Ro. 14. d adult. St. PauFs River, Jan. 6, 1905. 

[Bill very bright scarlet. Rarely met with.] 

8. SCOTORNIS climacueus. 

Scotornis longicmidm (Steph.); Biittik. Rotes Leyd. Mus. vii. 
p. 156 (near Grand Cape Mount), viii. p, 248 (Junk River), x. 
p. 68 (BchiefifelinsviHe), xi. pp. 116, 129 (Gallilee Falls), xii. 

Proc. Zool. Soc.--.190r), Yol, I. No. XIY. 14 
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p. 198 (Eolwrtsjjort); id. Keisebildei* Liberia, ii. ]>. ;]92; id. 
Notes Leyd. Miis. xiv. p. 21 (Snlyniali liivor). 

Scotornl^ divuw/fj’ffs^ (Yieill.); Hartert, Oat. B. Biit. Mils. xvi. 
]►. 596 (1892). 

No. 7. Two axlults. Hi, Pa-id’s River, Nov. 23, 1904. 
Night-lards.’’] 

9. OORYTII/EOLA CTIISTATA. 

Tiiracns gigantenn (Yieill. 1823); Biittik. Notes Leyd. Mus. 
vii- p. 203 (St. PaAil’s River and Grand Cape Mount). 

Tiimcm crisiatus (Yieill. 1816); Biittik. Notes Leyd. Mus. 
viii. p. 262 (Junk and Du Queab Rivers), x. p. 92 (in high forest 
along the tipper Du Queah River), xi. p. 134; id. Reisehilder 
Libeiia, ii. p. 417. 

Covythmda cristata Shelley, Cat. B. Brit. Mus. xix. p. 449 
(1891). 

No. 16. S ^ 9- adult. St. Paul’s River, Jan. 12, 1905. 

[Bill bright red and yellow. Feeds on fruit.] 

10. Clamator cafer. 

Ooccf/stes cafer (Licht.); Biittik. Notes Leyd. Mus. vii. p. 225 
(Bavia, St. PauFs River), xi. p. 135, xiv. p. 29 (Sulynxah River); 
Shelley, Cat. B. Brit. Mus. xix, p. 221 (1891). 

No. 19. Adult. St. Paul’s River, Jan. 15, 1905. 

11. Chrysococcyx gupreus. 

fjhrysococcyx eu/preuB (Bodd.); Biittik. Notes Leyd. Mus. vii. 
p. 225 (Monrovia), viii. p. 264 (Messurado River), xi. p. 135; id, 
Reisehilder Liberia, ii. p. 423. 

No. 15. A c? immature. St. PauLs River, Jan. 7, 1905. 

[Not often met with in Liberia.] 

12. Ceuthmoguares flavirostris. 

Phmkophaes cemm Biittik. (nee Yieill.) Notes Leyd. Mus. xii. 
p. 224 (Fisherman Lake), viii. p. 264 (Du Queab River). 

Cmthmoclmms mmis Biittik. (nee Yieill.) Notes Ley<l. Mus, xi. 
p. 135, xii. p. 205 (Robertsport), xiv. p. 29 (Sulyinah Riv(u*). 

C&uthmochm^eB flavirostris (Swjiins.); Shelley, Oat. B, Brit. 
Mus, xix. p. 401 (1891), 

No. 21. A<lult, St. PauLs River, Jan. 29, 1905. 

[Bill yellow; iris crimson; hare skin round eyes slaty-gi^een.] 

13. Crinigee verreauxi. 

Crlniger verreauxi Sharpe, Oat. B. Brit. Mus. vi, p. 73, pi. iv. 
(1881, Fantee); Biittik. Notes Leyd. Mus. x. p. 79 (Hill Town 
and Schieffelinsville), xi. pp. 121^ 131, xii, p. 203 (Jarjee), xiv. 
p. 22 (Bulymah River). 

No. 3. An adMt. St. PauFs River, Nov. 17, 1904. 
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14. Pycnonotus tnornatus. 

Fycnonotus harhatua (Desf.); Biittik. Notes Leycl. Mbs. vii. 
p. 180 (Bulimia and Ilobertsport), viii. p. 256 (Messuvado and 
Junk Elvers), x. p. 83 (common along tlie whole coast of Liberia), 
xi. pp. 122, 132 (Mount Olu^e), xii. p. 204 (Robertsport); id. 
Reisebilder Liberia, ii. p, 408; id. Notes Leyd. Mus, xiv. p. 23 
(Sulymab River). 

Pyononoiiis harhatus inornatiis Hartert, Nov. Zool. ix. p. 329 
(1902, Gold Coast). 

No. 6. <5' adult. St. Paubs River, Nov. 20, 1904. Pepper- 
bird.” 

This specimen, which was just beginning to moult, is very pale 
and the feathers are much worn. 


15. CiSTIOOLA LATERALIS. 

€i 8 tiGolalaterc(liHi^v 2 ^^ex)\ BUttik. Notes Leyd. Mus. vii.p. 171 
(Sofore Place, St. Paul’s River), xi. p. 131; Sharpe, Cat. B. Brit. 
Mus. vii. p. 251 (1883). 

No. 18. A $ adult. St. Paul’s River, Jan. 14, 1905. 

This specimen appears to be identical with Fraser’s type wliicli 
is in the British Museum. 

16. Pratingola rubetra. 

Pratincola ruhetra (Linn.); Biittik. Notes Leyd. Mus. xiv. 
p. 23 (Sulymah River); Sharpe, Rand-list B. iv. p. 171 (1903). 

One 2 adult. St. Paul’s River, Jan. 16, 1905. 

Although it is well known tliat this species wintei*s in AJncji, 
this is only the second record from Liberia. 

17. Motacilla vidua. 

lEoiacilla vidua Sundev.; Buttik. Notes Leyd. Mus. vii. p. 173 
(Bavia, St. Paul’s River), x. p. 73 (Du Queah, St. John, Cess, and 
Sinoe Rivers), xi. pp. 122,132 (Farmington River); id. Reisebilder 
Liberia, ii. p. 409. 

No. 2. Two d adult. St, Paul’s River, Nov. 16, 1904. 

18. YiDUA SERENA. 

Vidua p'hmpalis (Linn.); Buttik. Notes Leyd. Mus. vii. p, 197 
(Robertsport), viii. p. 259 (Junk River), x. p. 91 (Schieffelinsvilie 
and Marshall), xi. pp. 124,134 (Farmington, Junk, and Messurado 
Rivers), xii. p. 204 (RobertspoH); id. Reisebilder Liberia, ii. 
p. 416. 

Vidua mrmm (Linn.); Reichen. Yog. Airikas, iii. p. 217 (1904), 

No. 1. 8* adult, St, Paul’s River, Nov. 16, 1904. 

No. 4. 2 adult. Bt. Paul’s River, Nov. 18, 1904. 

No. 5. 8 adult. St. Paul’s River, Nov, 19, 1904. 

14 ^ 
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19. >SpERME8TES biuolor. 

Spernif^sies hicolor (Pmsei*); Biittik. Notes Leyd. ]\'liis. vii. 
p. 202 (Soforo Place, St. Pa.iil’s Eivev), viii. p. 201 (Monrovia. }uul 
Junk Rivers), x. p. 62 (ScliioBolinsvi]l(‘), xi. pp. 125, VM (Mount 
Olive), xii. p. 205 (Robertspovt); Reiclieii. Yb;;*’. AtVikas, iii. p. 151 
(1904). 

No. 17. Two S, one $ adult. St. PauFs River, Jaii. 13,1905. 

All three specimens are in partial moult. 

20. SPORiEGINTnilS MELPODUS. 

Estrelda mielpoda (YieilL); Buttik. Notes Leyd. Mus. viii. 
p. 260 (Oldfield and Schiefielinsvillo), xi. p. 134 ; id. Reisebilder 
Liberia, ii. p. 417 ; id. Notes Leyd. Mus. xii. p. 205 (Robertsport). 

Sponeginthus melpodus Sharpe, Cat. B. Brit. Mus. xiii. p. 325 
(1890). 

No. 13. A c5' adult. St. Paul’s River, Jan. 6, 1905. 

No. 13. One cS and two $ adult. St. Paul’s River, Jan. 17, 
1905. Bill red. Feeds partly on grasses. 

[This is a very vicious bird and has the faculty of being able 
(several acting in consort) to kill small sna.kes, first of all attacking 
the eyes of the snake. They then cut it into small pieces, carry 
them to the nests, where the snake rots—insects swarm on the 
decaying flesh, and on these insects the young birds feed. 
Native name Fessa SilisV^'] 


3. On some Abnormal Remains of the Red Deer (Cervus 
elaphus) from the Post-Pliocene Deposits of the South 
of England. By Martin A. 0. Hinton'^. 

[Received February' 15, 1905.] 

The object of this communication is to place on record tlie 
discovery in various Post-Pliocene deposits in the Houtli of England 
of certain remains of Doer which present cluwu-ett^rs of nx\ 
abnormal nature. The specimens consist of more or less perfV(;t 
frontal bones, eacli bearing a greater or less portion of a, tymdess 
antler attached to a very long pedicle. 

The first specimen is in the British Museum and is thus referred 
to in Mr. Lydokker’s Catalogue :— 

“ Oe7^ims elaphus, 

‘H5379. Fragment of the frontal and antler of a very young 
individual; from the Pleistocene of Ilfoi'd. Brady Collection.” 

In Mr. William Davies’s Catalogue of the Brady Collection is 
the following description of this specimen:— 

Oermis sp. undetermined. 

Part of a frontal bone with a long pedicle, having the basal 
* Comiaanicated by Pr, C. W. AsraaEwa, F.Z.8. 
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portion of the antler attached; it is erect and tapering, and has 
no tynes; the upper portion is lost. The antler seems too robust 
and the pedicle too long for the pricket, or first antler of the 
Bed Deer.” 

He adds that the missing portion of the antler was proba])ly 
much longei* than the pju't preserved. 

The next specimen was obtained by Mr. S. H. Needham from 
’a Pleistocene fissure-deposit in the Isle of Portland, and it is now 
preserved in the Museum of Practical Geology. It consists of an 
almost peifect left frontal with the base of the antlei* attached. 
The pedicle is long, directed upw-ards, outwards, and backwards, 
and the antler being obliquely set on the pedicle is still fnrthei* 
directed outwards. 

The last specimen to be noticed was obtained from the Holocene 
alluvium of Mooi*fields, London, and is now in the Collection of 
Dr. Frank Corner. It is a left frontal with the gi’eater poition 
of the antler preserved. The antler and pedicle are much more 
erect in this than in the Portland example. 

The following are the dimensions in inches of the three 


examples:— 


Height of pedicle behind. 

Ilford. 

.. 2-1 

I. of Portland. 
1-82 

Moorfields, 

2*16 

Cii’eumference of pedicle .... 

.. 3-5 

3-8 

3*75 

» „ burr. 

.. 3-9 

4-75 

5*0 

Length of antlers pi*eserved . 

.. 4*5 

4-3 

8*2 


It is obvious on comparing the three specimens that they ai^e 
referable to one species, and if the determination depended merely 
on the form of the fi’ontal they would be referred to C. elaphm. 
The difficulty which has been felt in making this reference there¬ 
fore arises in the elongation of the pedicle and in the Pricket-like 
tyneless antler which it supports. 

Prof. Blasius, in his account* of the development of the antiex\s 
in the Bed Deei*, shows that immediately behind the offset of each 
of the principal tynes there is a knee-bend,” i e. the beam above 
each of those points is bent eonvexly backwa,i*cls. He then deals 
with some interesting cases in which the tynes have been sup¬ 
pressed, and I would quote the following passage as particularly 
bearing on the present specimens:— 

“So wie an einer >Stange, kann an beideii die Mittelsprosse 
fehlen, und nur dimch die kniefbrmige Biegung der Hauptstange 
angedeutet sein; dann hatte man der Form nacli einen Sechser, 
der jagclmassig als Gabelhirsch zahlen wiirde, Fehlte auch die 
Angensprosse, $o hatte man einen Spimse7'^ den man der Form netch 
jedoch als Sechser misprechen miisste,^^ 

The Moorfields antler shows on careful examination a very 
slight knee-bend behind and a little prominent tubercle in fi^ont 
at a distance of two inches from the burr ; at a distance of six and 

Blasius, J. H., ' Sauf?ethiere Deutschlands,' pp. 444-4r53, passage cited p. 447. 
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a half inelies from the burr tliere is a. second sliglit. knee-bend. 
These features appear to represent the broAv and iaiddl<Myne in 
a normal antler, aiid consetpieiitly this oxaniple corresponds in 
form to the third antler of the Rod Deer in ^vhich the tyiu^s ha-ve 
been suppi*essed. From th(‘ <]imensions and appearance of tlu‘ 
Portland specimen it may be regarded iis btdng of the same iudb 
vidiial age as that from Moorfields, while the example from Ilford 
is more prohably the second a-iitler witli the bvow-tyiie sup})ressed. 

In these abixormal forms there has been bnt little inci-ease of 
weight or leverage upon the pedicle, and this lias consequently 
found its earliest tendency to gi*ow straightly upwards as an 
elongated slender cylinder but little rettirded. The difference 
noted between tlie examples from Moovfields and Portland as 
regards direction is such as one would expect to occur if the 
ph 3 ^siological explanation suggested be the true one. 

It is probable that these specimens belonged to individuals 
which had suffered injury to the testes at a,n early perio{l of life, 
which resulted in making the retention of youthful characters 
possible for a longer period than is usually the case^'. This view 
appeal's to be supported, firstly, by the fact that the animals died 
at a comparatively early age, their decease probably being due to 
their physical inferiority ; secondly, by the rarity of the type, for 
from what we know of the ease with which much slighter variations 
in antlers are transmitted by heiedity we should expect, had 
the possessors of such antlers had the power of propagating their 
species, to find their representatives in some numbers; and, lastly, 
by the fact that the rugose surface of the antler in the Mooifields 
specimen is greatly eroded and that in all the specimens there is 
no regular burr, which seems to indicate that these antlers were 
not shed annually as in sexually perfect stags. 

In conclusion, I would express my best thunks to I)v. 0. W. 
Andrews, F.G.S., Mr. E. T. Kewton, F.R.»S., Prof. 0. 8tewart, 
P.R.S., Mr. E. H. Eiirue, F.Z.8., and Dr. Frank Ooi-ner, F.ChH., 
for the valuable assistance which they have given mo. 


4. On tho Affinitii's of t,h<v Primitivt' Heptil(> Ptw.olopfion. 
By B. Beoom, M.D., B.Sc., O.M.Z.S., Victoria. CoJK^go, 
Stollenboscli, Cape (\»Ioiiy. 

[Received January 23,1905.] 


The affinities of few fossil reptiles have given rise to more dis¬ 
pute than those of J^rocolopfion, When first described by 
Owen (1) in 1876 it was placed in the Order Theriodontia, In 
1878 Seeley (2), as the result of the examination of somie fresh 
material, regarded it as a “fossil Eliyndioceplialian.'’ In 1888 
he (3} made it the type of a new suborder of the Anomodontia 


t 


Prof. G. BoUeston, ^ScioutiBc'Papers and Addresses,’ vol ii. p. 699. 
Sir Victor Brooke, P. 25. B. 187B, p. 892. 
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equivalent to Pareiasauria. Cope (4) in 1889 placed it with 
PalcBohcitteria^ and a number of other primitive types 

in the Order Proganosaiiiia, one of the subdivisions of his group, 
the Theromora. Zittel(5) in 1890 put Procolophon in the Family 
Pariotichidfe in the Order Theriodontia. In the same year 
Lydekker (6) agreed with Seeley in placing it in a distinct Sub¬ 
order Procolophonia of the Order Anoinodontia. In 1892 
Seeley (7) removed it from snbordinal rank, and regarded it as 
the type of a distinct family of the Pai’eiasauria, and this latter 
view of Seeley’s has received the support of most recent writers. 
Two years ago I (8)expressed the opinion that Procolophon should 
be placed somewhere among the primitive E-hynchocephalians— 
possibly not far from PalmoJiatteria^ and Osl)oi-n (9) has adopted 
a somewhat similar view, placing the Order Procolophonia in the 
Superorder Diaptosauria. Boulenger (10), the most recent writer 
on the subject, however, removes Procolophon entirely from all 
close relationship with the Rhjmehocephalians and makes it the 
type of a family of the Ootylosauria, an ordei* wdiich he believes 
to be descended from the Pareiasauria, 

In the past, much of the difference of opinion arose from an 
imperfect knowledge of the structure of Procolophon ; at jiresent it 
arises mainly from the imperfection of our knowledge of the struc¬ 
ture of the other early reptiles to which it shows resemblances. 

Within the last few years, the view that the Reptiles early 
divided into two distinct phyla has been steadily gaining ground 
and at present it has the support of the majority of workers on 
vertebrate pakeontology. In the one branch are the mammal-like 
reptiles; in the other the lizai*d-like forms. Osborn and most of 
the American authorities consider that both phyla have sprung 
from a primitive i*eptilian order, the Ootylosauria; but Boulenger 
believes that the common ancestor was a Stegocephaiian Batrachian. 

If -we compare an early type of the mammal-like group, e. p. a 
Therocephalian, with a geneiulised type of the lizard-like phylum, 
e. g. Sphenodon^ we find, that though there are many difterences, 
there are many striking resemblances, and that they have a large 
number of character in common, which are not fo\ind in any 
Batrachian, The structm^e of the palate is almost identical in 
the two types, tliough quite unlike that of the Bati’achian. A 
well-developed columella cranii is found in both Anomodonts and 
Rhynchocephalians and both have an occipital condyle largely 
formed by the basioccipital bone. The axis, atlas, and pro-atlas 
are essentially similar in both phyla so far as known, and both 
‘ have a eosto-sternum. Unfortunately we cannot study the soft 
parts or the ontogeny of the Anomodonts, but in the closely allied 
Mammals we find so very large a number of characters which 
are common to the typical Reptiles and are unknown among the 
Batrachians, that the advisabOity of uniting the Mammals with 
the Birds and Reptiles to foim the Amniota is generally admitted. 
To account for the characters which the Mammals and Reptiles 
have in common, we must either assume that the characters wex*e 
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developed independent]j in the twop'onps or tlrit the groups had 
a common ancestor in wliicli most of tlio characters were present. 
One or two may liave originated independently, but it seems much 
nio}‘e reasonalde to assiimo tha.t the two plvyla. sjanng from a-n 
early true Keptile, t]ia,n tliat they'' originated from a, Batrachian 
and that all tlie characters tliey have in common luxve been 
developed independently. 

To what order the common reptilian ancestor belonged it is 
dihicult to say. The Ootylosanria of Cope is no douljt very 
primitive, but' unfortunately it is very imperfectly known. The 
type genus on which it “was founded is Blaclectes, a form which is 
not very well known, and the skull of which has so far not been 
very satisfactorily figured. A considerable number of other genein. 
have been placed in the order by Cope and others, some at least of 
which are possibly not very nearly related to Biadectes, Fario- 
tichiosj which is placed in the same order, is much better known, 
through the reseai'ches of Coj^e and, more recently, of Case. 
It has a skull roofed as in the Labyi-inthodonts, but a. palate very 
much like that of But while Fariotiohm might 

perhaps have been tbe common Amniote ancestor, so far as the 
skull is concerned, the condition of the shoulder-girdle shows that 
it is not primitive enough. It has lost the cleithrum which the 
ancestor must have retained. Fareummms^ though it retaiiis the 
cleithrum, is further removed from the ancestral type than Faria- 
tieJms, but in another direction. It seems probable, however, that 
there were forms somewhat resembling but sufiiciently 

primitive to have been the ancestor of Fai^ekmmrus, If such a 
form is discovered, then we may regard the Cotylosauria a,s con¬ 
taining the common ancestor of all reptiles. 

The phylum which contains Fareiasaarm^ Bicynodon^ tlie 
Theriodonts, and which culminates in the Mammals, prol)ably 
originated through the ancestral CotylosauriaTi living in marshy 
regions and having to walk with the body well supported off the 
ground, This habit caused the ilium to become dii-ected mainly 
upwaids a,nd forwards from the smetabuluni, and necessitatetl the 
retention of the precoracoid. From the start oikjo given in this 
direction, the evolution Avent on steadily till the maaumal wa,s 
formed. 

The other phylum, which gtive rise to the Lizards and Birds, wm 
probably started by some of the early Ootylosjiiirians liaving to 
stalk insect prey on dry sandy or rocky places. The body rt^sted 
for the most part on the ground and the legs became rela-tively 
feeble. As this -wm probably no very great (hango from the 
newt-like gait of the ancestor, it was long before there was much 
change in the structure, And some i*eptxles which uve well 
advanced along the Diapsidan line, such as Mesosaitru^B or Falmo 
hatteria, still retain the early types of slioulder-girdle and pelvis 
with very little modification. In Fdceohatteria the now useless 
preeori^oid ceases to be ossified, and in all the later Diapsidan 
types there is no teace of a precoracoid bone. The plate-like 
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pelvis develops into tke triradia,ting type such as is seen in 
Sphemdon^ and in all the Diapsidan reptiles with the exception 
of the early Biaptosaiirians the pelvis is a modification of this tri- 
ludiating type. 

There probably were in Permian times large numbers of lizard¬ 
like reptiles which retained the roofed temporal region even after 
the shoulder-girdle and pelvis had become specialised, as it would 
be impossible to derive the Plesiosaurs and the Ichthyosaurs from 
t^wo arched forms; and the Cheionians have evidently been 
specialised from a form which never had temporal arches at all, 
and yet had the Sphenodon type of shoulder-girdle and pelvis. 

The question then arises, are we to regard such reptiles as 
Cotylosaurians, or are we, in consideration of the fact that they 
are distinctly specialised along the Diapsidan line, to put them 
among the Diaptosaurians, as has been done by Osborn ? It is 
the same question as arises in connection with the classification 
of many groups of extinct forms; and I am inclined to agree 
with Osboin in placing in one gi*oup the whole phylum which 
has become sjoecialised along one line, even though the ea-rly forms 
resemble the generalised members of the ancesti al order more than 
they do the terminal forms. 

When we consider Procolophon, ’we find that while it bears 
considerable resemblance to Parioiichus, and even some i^esem- 
blance to Pareiasaurm, it nevertheless seems distinctly specialised 
along the line which gave idse to Sphenodon. It still retains the 
roofed temporal region, the precoracoid, and the plate-like pelvis, 
but it resembles Sphenodon in the arra,ngement of the hones of 
the temporal region, in the structime of the palate, in the structure 
and aiTangement of the bones of the lower jaw, in having the 
teeth anchylosed to the bone, in the possession of intercentra, of 
which the anterior are paii*ed as in the yoxmg Sphenodon, in having 
a well-developed plastron of abdominal riblets, and in the veiy 
close agreement of the structure of the carpus, tarsus, and 
phalanges. 

The bones of the tempor«al region have been variously identified 
by different authoiities, and unless the squamosal is rightly de¬ 
termined, the other bones cjinnot be understood. The squamosal 
must be the bone that is the homologue of the mammalian 
sc^uamosal, which, when we tmce down among the Theriodonts 
and Anomodonts, we find to be the hone which suppoits the 
qua.<lrate, and is itself supported by the parietal. When two 
bones are present in the temporal region, it is found to be always 
the inner which fulfils the conclition-r-jpros^fifcamcsct? being, 
perhaps, the best name for the outer. In Procolophon the bone 
which seems to be undoubtedly squamosal is the one immediately 
above the quadrato-jugal, and this is the one which has been 
regarded as squamosal by Seeley and Osborn. This bone supports 
the quadrate as in Sp>henodon, and is itself fixed to the parietal. 
The upper and outer bone, wliich is regarded by Dr. A. S. Wood¬ 
ward (11) as the squamosal, has no connection with the quadrate, 
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and is only a roofing* scale of l>one. It is probably the hoinologuo 
of the bone usually called ‘‘ epiotic ” in Btegocephalinns, but it is 
evidently a. lueiubrane-bone and not <levcloped from tiie auditory 
capsule, and lienee not a true epiotic. A similar bone is found in 
Fmnotichns^ Imt is lost in all the liiglior forms. If we omit from 
consideration tliis so-called epiotic, we find the parietal, post¬ 
orbital, squaniosal, jugal, qiia,drato-jugal, find quadrate bones 
having exactly similar i*elations to each other in Frocolophon a.nd 
SpJmmdon, the chief difference being that there are two fenestrie 
in the latter form. 

The condition of the teeth 1 do not look upon as a character of 
much importance in the matter of broad classiheatiou, but the 
teeth in Frocolophon are by no means thecodont in the ordinary 
sense. Owen, in 1876, rightly stated that “ the base of tlie tooth 
seems to be conduent with the osseous substance of the jaw ; 
and Lydekker, in 1890, stated that the marginal teetli a-re 
“ completely anchylosed to the hone.” Most likely in the young 
condition the teeth developed in sockets, but in the adult they 
must be rega,rded as much more acrodont than thecodont. 

Boulenger states that “ the thecodont dentition, the absence or 
grea.t reduction of the plasti*al bones, and especially the jiresence 
of ossified precoracoids, are characters which are opposed to the 
association of the Procolophonia with the Rhynchocephalia.” 
But, as has just been mentioned, the teeth cannot be regarded as 
thecodont, being nearly as typically acrodont as in Sphmodon ; 
the plastral bones are quite as well developed in PTOcolophon as in 
most Rhynchocephalians; and the presence of ossified precoracoids 
in Procolophon cannot be urged as a reason for i*emoving it from 
association with the ancesti-al Rhynchocephalians, since the early 
Rhynchocephalians must have ha(lo.s.sified pT-ecoi-acoids, if the Poly- 
cosaurians are descended from them, as is believed ])y Boulenger. 
If p7'ocolophon is to be i‘emoTe(l from a position near the ancestral 
Rhynchocephalians and placed near Pareimavrus^ it must be for 
other reasons than those advtuiced l)y Boulenger. 

Some additional evidence in favour of placing Frocolophon in 
the Diaptosaurifi, or at least among the ancestiul Diapsidan 
reptiles, is to be found in tlie striking resemblaium which it bears 
in many points of vstructure to Jlesomums. IJufortunately, the 
skull of Mesosemrm is imperfectly known, l>ut all the parts of tlvc 
skeleton that can be compared a.re faixdy similar to those in 
Procolopho7i. There is an ossified precoracoid, anchylosed, how¬ 
ever, to the coracoid and scapula, and the pubis and ischiiaxi 
closely resemble those of Frocolophon. Though the carpus is 
impei’fectly ossified, there can he little doubt, when that of 
BUrmsUrnmn is considered, that it has been modified from a 
ProcohphonA.\k% type. The tarsus is almost identical in structure 
with that oi Frocolophon —the intermedium unitingsimilarly with 
the tibiale, and a foramen being formed between the conjoined 
bone and the fibulare. The plastron is closely similar in the two 
forms. I have recently tried to show (Trans. B. Afr. Phil. Soc. 
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1904) that Mesoscmrus is not a Plesiosaur, mainly because the 
Plesiosaurs seem to have sprung from a land ancestor wliicli had 
lost its pi'ecoracoid and had the SpJtenodon type of pelvis, whereas 
Mesoscmrus has evidently sprung from a land-form which retaineil 
its precoraeoid and had a plate-like pelvis. As Mesoscmrus live<l 
in Lower Permian times, it is evident that true reptiles of tlie 
Diapsidaii phylum existed at a very early period. Only a few 
of them have so far been discovered, and at present we can only 
imagine what the structure of many of the early forms was like 
from what we know of the specialised descendants. Frocolojjhon 
I believe to be a slightly modified descendant of one of the early 
Permian Diapsidan tyj)es such as that which gave idse to Meso- 
smirus. The beds in which Procolophoii occurs are either Middle 
or Lower Triassic, but there is reason to believe that Sanrosteruon 
is an allied form, and this occurs in beds which are most probably 
Upper Peimian. So that the Procolophonia probably originated 
in Permian times. The beds in which Telerpeton occurs in 
Scotland are considerably younger than the Proco?op/m?'«.-beds of 
S, Africa, being probably Upper Triassic, Rhsetic, or possibly 
even Liassic. 

I hope shortly to give a complete account of the structure of 
Procolophon^ and it is to be desired that one of tlie American 
workers will do the same foi* one or other of the Cotylosauriaus. 
We shall then be in a position to realise more cieaidy what are the 
relationships of these primitive types to each other. 
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5. On the Primitive Ifeptile ProcoJoplion. 

By H. G. Seeley, F.H.S., P.Z.S. 

j Received Mavcli 21,1V105.] 

(Text-figures 30-38.) 

The Types of Procolophon.—The two specimens on which 
fSir R. Owen founded the genus Frocolophoiv in 187(5 are in tl^e 
British Museum of Natural History. The author was uncertain as 
to the value of the characters in which P, mmor difiers from F, tri- 
(joniceps^ intimating that it may be a young example of that species. 
The skulls seem to difier in their proportions (text-figs. 30 and 31). 
P. mhio7' (text-fig. 30) is relatively broader, having the width to 
length of the skull as o to 4. In P. Qtihior the or])its are more 
distinctly ovate, and placed further forward, being in the middle 

Text-fig. 30. 



Typo specimen ot' PmeoIopJion minor, from Jlonnytrook [the siitnres are not 
so distinct in the .specimen as in the llgure]. 


third of the length of the head, in advance of the parietal foramen 
and scarcely extending behind the lateral borders of the frontal 
bones; the region in advance of the orbits is i*elatively shoi‘t; 
the quadmte has no expansion backward as in other specimens ; 
there is no trace of a foramen in the malar arch. Neither fossil 
gives conclusive evidence of the form of the teeth. Though they 
are in both types described as conical and pointed, it is not possible 
to detemiine the fox’m of the crown when the jaws are closed, as is 
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evident in Ti'irachodon and other genera. The differences between 
the two specimens may be found to justify generic separation. 

The Quadrate Bone, —The most striking difference is in tlie 
character of the bone which articulates with the mandible (text- 
figs. 30, 31). In P. oninor the quadrate bone is partly imbedded 
in matrix, so that there is no reason to suj>pose that any structure 
is lost from that region. The quadrate bone is directed downward 
and backward, is compressed from front to back, forms a transverse 
articulation, somewhat constricted in the middle, and is thickened 
on the latei*al external surface above the articulation ; but the bone 
shows no indication of the posteiior development which was named 
squamosal by Sir E. Owen, and afterwai*d regarded as probably 
quadrato-jugal by myself, which is so well developed inP. trigoniceps 
(text-fig. 31). A fresh examination of these and other skulls leads 
me to remark that the place of the quadrato-jugal bone is between 
the malar bone and the quadrate, but there is no ossification in that 
position in Frocolophon . Therefore I infer that the quadrato-jugal 
bone has no existence in Procolophov, The thick cellular bone 
which extends fi*om the jugal behind the articulation I am unable 
to separate from the quadrate bone, which articulates with the 
mandible, since no specimen shows a dividing suture lietweeu it 
and the bone which articulates with the mandible. This deter¬ 
mination, if sustained, removes the anomaly of the quadrato-jugal 
attaining an enormous thickness. Its supposed position behind 
the malar and external to the quadrate was paralleled by the thin 
quadrato-jugal in Ichthf/osaurus, 

The Parietal Region, —The region behind the frontal bones and 
orbits, which is commonly termed parietal, shows faint obscure 
markings in P, minor (text-fig. 30) of lines in a transverse curve 
from the bone named epiotic to the hinder border of the parietal 
foramen, and short longitudinal lines prolonging the inner and 
outer borders of the orbits backward. The latter led me formerly 
to suppose that the postfrontal occupies a quadrate area in front 
of the epiotic extending forward to the orbit. The only other 
specimen in which the parietal region appears to be divided in 
similar way by faint marking.s is the British Museum skull 
E. 1999. The parietal bone is composite in Mochhrkhvm and 
other genera.. But while the appeai'ances in Procolophon may be 
due to squamous overlap of bones, the evidence is insufiicient to 
establish their nature, though it strongly suggests the structure 
in some Labyrinthodont skulls. 

The Postsquamosal Bone. —The bone which is found at the 
posterior external angle of the fiat parietal region I ha,ve 
formerly referred to as the epiotic. It correspontls in position 
with the bone so named in Labyrinthodonts, though, as most 
writers on Labyrinthodonts have remarked, it has nothing in 
common with the otic bone named epiotic by T. H. Huxley. This 
ossification is named squamosal by Dr. A, B. Woodward in his 
‘ Yertebrate PaJjeontology/ but it is a thin plate of bone, quite 
distinct from the squamosal anil superimposed upon it. If the 
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snarkijigs already referred to, wliieli tippear to iu(lica,to a 2 >ostei'ior 
division of the parietal bones, really indicate bones, they would 
I'epresent the pair of ossifications termed snpraoceipital in 
Labyiintiiodonts, over Avliich tlie parietal bouc's nuiy <^xteml. 
Procolophon may thus fai* be ciyj)to-Labyriiithodont in tlio struc¬ 
ture of this part of the head. In JWeiasatirus there appears to 
be a narrow bone behind the parietal bones (Phil. Trans. Koyal 
Boc, 1888, p. G9) and also a pair of bones behind the squamosals, 
postsqiiamosal bones as they may be named, which are in the 
position of tlie bones previously termed epiotic. The preservation 
in FareUisaarm of this region of the skull leaves much to be 
desired, but it suggests comparison with Frocohphon, 


Text-fig. 31. 



Type tapiviiueii of Vrocoloplum M(fomcejh% from boiinybvook. 

For comparison with P. minor. 

The 6«r.—The preservation of the type of Frocoh‘phon 

trigomcepB (text-fig. 31) is not quite sjxtisfactory, owing to cranial 
bones having scaled off from the frontal region and the postorbital 
area on the right side. On the left side there appears to be a slight, 
almost imperceptible linear sepxiution between the postorbital and 
the scj[uamosal and quadrate bones. It might pass as a condition of 
fossihmtion, since it is absent in F, minor, but for the circumstance 
that the condition becomes a foramen in P. laticeps (text-fig. 32). 
Thei^e is no trace of the slit on the right side of the skull. There 
the sutural lines indicate a long narrow strip of bone descending 






1905.] PIUMITIVE REPTILE PROCOLUPIION. 221 

below tlie postsquamosal above, and between tlie sqnainosal and 
qua<]rate bones behind it and the postorbital in front, so that tlie 
space between the bones, which might be occupied by the siipra.- 
teniporal, lias only a linear extension on the external surface, aliove 
the malar. The internal suture which separates a supratein 2 )oi'al 
from the squamosal is not clear in specimens of other species. 

The Postfrontal ,—One of the most chaiucteristic features of 
Procolophoa is the small size of the postfrontal bone, which is a 
naii’ow strij) above the orbit external to the 2 >^^l‘ietal and frontal, 
contrasting with the relatively large size of the prefrontal bone. 
Thei*e is an a]3pearance of the 2 >refrontal and postfrontal both 
underhipping the frontal bones in P. trigonice-jos^ but the pre¬ 
servation is ilissiinilar on the right and left side of the head, and 
the evidence is not conclusive that the postfrontal IkS larger than it 
appears to be. This character is in marked conti-ast to the 
condition in Dicynodontia and Theriodontia,, in which the post¬ 
frontal not only contributes to the bar which divides the oibit 
from the temporal vacuity, but is pi*olonged backward on the 
temporal vacuity along the bevelled margin of the parietal bone. 

T conclude, from detailed comparison of these structures and 
from measurements, that the type species ai*e founded upon 
characters which clearly distinguish tliem. Other evidence shows 
unex 2 :>ected variation in the skulls of Procohphou; 

In 1878 I described aAlditional material also froni J3onnybrook, 
and discussed the affinities of the genus with Hatteria and Ano- 
modont reptiles. Three species ajipeared to be indicated by as 
many specimens, and were described under the names P, grierson% 
P, laticeps, and P. cuneiceps, and figured in pi. xxxii. Quarterly 
Journal Geol. Soc. voL xxxiv. The matrix was afterwards further 
removed from these fossils, chiefly in the endeavour to elucidate 
the back of the skull and the quadrate region. The published 
figures, which are somewhat rough, are chiefiy dii-ected to show 
external variations of form, and the divided nares. Beyond cor¬ 
recting the identification of the postfrontal hone in the way 
already indicated in the evidence figured in 1889 (Phil. Trans. 
Roy. Soc, B. ph 19), and omitting the tiuadrato-jugal bone, I have 
nothing to modify in those descriptions; but better sjiecimens 
would be I'equired to jirove that the chaiiicters in which they 
difler are constant. 

Tim Occipital Region ,—Although all these types were developed 
to display the occipital region, it was only found in Procolophon 
laticeps. The tiunsverse, slightly concave occipital border of the 
roof of the skull, foimed by the parietal bones and postsquamosal 
bones at the outer angles (text-fig. 31), extends backward as a ledge 
beyond tlie nearly vertical occipital aspect of the skull, which it 
slightly overhangs. The ledge is inclined downward, and termi¬ 
nates in a sharp edge, which at the outer angles curves down with 
the postsqitamosal to form an arch above the auditory notch 
behind the squamosal bone (text-fig. 32). 
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QucidmtO'S(jiucmosalJrc/K-^^^ squaiiu^sal bone, which occupies 
a small area on the lateral as]>ect ot* the skull l)etween the post- 
squamosal above aud the (piadra,te bone below, is better seen on 
the occipital aspect (toxt-%. .‘12), where it forms the iip})er and 
narrower part of the (piadrato-si|uaiuosal pedicle for articulation 
with the inaudible. Tlie pedicle is nea,rly s'ertical, ))eiug imdined 
slip’lltlv backward as it extends downward, is convex on the straight 
side, and concave on the outer part, where the portion regarded 
hitherto as the quadrato-jugal is prolonged behind this surfac^e out¬ 
ward and backward. The posterior aspect of the i)edic]e is crossed 
obliquely in its middle part by the sagittate suture which divides 
the squamosal bone from the quadrate, so that, passing downward 
and inward, it does not reach tlie mandibular articulation, wbicb 
is formetl by the cjuadrate bone. The height to the roof of tb*e 
skull IS inch. The transverse width of the quadrate hone at 
the articulation is about half an inch. This is exclusive of tla^ 
great internal process of quadrate contour which extends inwnrd 
and forwaa*d above the infra-quadrate process of the pteiygoid 
bone, and internal to the descending process of the squamosal, aiid 
is exposed in one skull by removing the occipital ])ones. 

The occipital surface of the skull, properly so called, is eutirtdy 
behind the squamoso-quadrate region. Its vertical measurement 
is about half an inch, and the tiunsverse width about an inch and 
a quarter. Below the postsqiiamosal bones its contour inclines 
to be ti’ansversely fusiform, owing to the inferior median basi- 
occijpital convexity and the lateral concave iiifeilor emarginatiou 
below the opisthotic bones (text-fig. 32). 

The foramen magnum occupies the middle of the area. It is 
higher than wide, wider below'^ than above, mai‘giiie<l laterally ])y 
an elevated rounded boi’der, such as might possibl}^ liawe carrierl 
a pro-atlas. Iiiferiorly this border merges in the occipittd comlyles, 
•which are defined by a median conea\'ity. The sutures are not 
distinct, but the basioccipital a])pears to enter into this median 
concavity, so that the two condyles from wliich the bony tissue 
has been rubbed are upon the exoceipital bones. Ab(iv(^ tiie 
condyles a transverse horizontal suture separates tlu^ exowapital 
from the siipraoccipital l>ones, which are larger. Externally 
these bones are limited by a veitical suture, wdiicli sepa,rates thi^m 
from the opisthotic, whit*h is subtviangular and terminates outwa.rd 
in a blunt process below tbe postsquamosal a.ud slightly in advaiKie 
of it. There may be an interparietal above tbe supi'ao(*cipiial 
bones and below the parietal. The flattened surfaces of tbese 
bones appear a little concave, owing to the elevation of the border 
of the foramen magnum. The distinctive character of tins 
region is the closed occiput, which is moi'e like that of Crocodilm 
than Testudo^ and if the quadxate bones of a Crocodile w^ere 
directed downward instead of backward, the occipital region of the 
skull would be more closely compamble with Procolophou in its back¬ 
ward extension and elevation above the mandibular articulation.’ 
The only South African reptile which approximates to this 



1905.] PRiMixnrE reptile procolopiion, 223 

relation of the occipital and (piadrate regions is Pareiasav.rus ; 
l^ut the large lateral peiforations in the occiput and aingle con¬ 
dyle for the occipital articulation prevent close comparison with 
Procolo'phoii, There is a similar approximation to the condition 
in some Labyrinthodonts in this relation of the tw’o parts of the 
occipital region, but in most of those types the occipital plate 
inclines oblic|uely forward, and is not comparable in the details of 
structure of the skull. In no Dicynodon or Theriodont is thei’e 
any appi'oximation to Procolophon in this region of the skull, 
except in the occipital plate being usually impei'forate. 


a 


h 


Type specmicn of Ftwolophon Jatieeps^ from Donnybrook, showing (a) the vertical 
occipital pla^'e and (5) the postorhital fonimen. 

The specimen figured in 1889 (Phil. Trans, pi. 9) as Procolaphon 
trigoniceps was thus identified, as I now think, in error, because 
the matrix was not then removed from P. laticeps. From its 
excellent preservation Dr, Exton’s fossil has l>eeii I’eferred to as 
the type of Procolophon, That skull is exceptional in showing a 
distinct lateral postorbital foramen between the squamosal, post¬ 
orbital, an<l malar bones. When origmally described, the vacuity 
was I’egartled as being in the position of the supra-temporal 
bone, which was supposed to ha.ve disappeared as in Crocodiles, 
leaving a poatorbital vacuity. Dr. Bmith Woodward speaks of 
it (Yerteb. Pakeont. p. 148) as evidently the beginning of a 
lateral tempoml vacuity, and this view is adopted by Prof. Osborn 
(Mem. Amer. Mus. vol. viii. p. 480). Whatever may be the value 
of the character, it is absent from Owen’s types, a,s already 
remarked. It is only found among described species in P, laikeps^ 
Proc. Zool, Soc.--.1905, Vol. I. No. XY. 15 


Text-fig. 32. 
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wliere tlie foramen is distinct, ovate, ami larger (on the left side 
of the head), and is between the malar, i)ostor])ital, sqiuunosal, 
and quadrate. Tt is a linear gup in the hones in one specimen. 
It is much smalliT than the vacuity in the side of the skull in 
Fahohailvna. The extension of tlie foramen downward to^ th<‘ 
quadrate hone involves no substantial dinerenc^e from the British 
Idnseum specimen 14. 1999, so tluit the name Procolophon latlcepfi 
may be used for that specimen, in preference to 1 \ triyoniceps 
used in Phil. Trans. 1889, pi. 9. 

The Teeth ,—Usually the mandible is in close contact with the 
skull, so that the teeth arc not seen, except on their external or 
interna] aspects. The incisors a,re rather longer and stouter in 
aspect than the maxillary or molar teeth. They n,re conical, bnt 
flattened on the inner surface, which carries a. few vertical i-iclges. 
I have failed to obtain e\idence of implantation in sockets by 
making a vertical section. 


Text-fig. 33. 



Palate of Procolophon etmeiceps, stowing the molav teeth; from Domjyhvooh. 

A specimen in the Bi-itish Museum, E. 794, was developed in 
fruitless search for the occiput, hut now shows with exceptional 
clearness the structure of the quadi'ate region and the palate (text- 
fig. S3). The 2 :)tei 7 goids and vomera are shown bearing teeth, the 
palatine bones, palatine plates of the maxillary bones, and the 
maxillary are seen on the palate. The most interesting feature 
of the dentition is the crowns of the maxillary teeth, which un¬ 
expectedly have a transverse molar form, as in the limrd Tejus, 
They are six in number on each side, wide transversely, with rlistinct 
inner and outer cusps, and with the inner and outer triturating 
surfaces separated by interspaces which appeal' to have received 
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the molar teeth of the mandible, which have not yet been ex¬ 
amined. All the teeth contain large pulp-cavities, which extend 
into the cusps of the crowns. This type of dentition, notwith¬ 
standing the suppimsioii of the functional canine teeth, as in 
Microgomphoilon^ is perhaps more like that of existing lizards than 
of Theriodonts, though there is a distinct i*esemblance to the teeth 
of some South-African Therioclont fossils, and the skull as a whole 
is not Lacertilian, 

Forms of Skulk —Dr. Schonland in 1895 submitted to me a 
series of casts of specimens of Frocolophon in the Albany Museum, 
Grahamsfcown, obtained by Messi*s. A. E. and H. Trollip, of Fern- 
rocks. He subsequently brought the original specimens to the 
Biitish Museum, and gav^e me the opportunity of taking a seides 
of impressions of the moi*e important of them. Figures were 
prepared and the following notes drafted on these materials. A 
brief catalogue of the specimens was published by Dr. E. Broom, 
in 1903, in the ‘Records of the Albany Museum,’ vol. i. part 1, 
pp. 8-24, all the specimens being referred to Frocolophon trigoni- 
ceps. Three specimens are figured by him. Among the casts are 
remains of a species of Fetrophryne^ which need to be cai‘efully 
separated. 

Text-fig. 34. 



Impression of a palate of Procolophou, showing crowns of the molar teeth; 
from Pernroclis. 


The Fernrocks specimens appear to be i-efeiuble to different 
species from those collected a,t Donnybrook. Dr. Broom finds 
but three teeth in each premaxillary, and in some specimens from 
Donnybrook there ai^e four premaxillary teeth. In the British 
Museum specimen E. 794 (text-fig. 33, p, 224), which is the only 
Donnybrook specimen showing the entire palate, the palatal suture 
between the premaxillary and maxillary bones appears to be trans¬ 
verse and in advance of the first pair of maxillaiy teeth, which 
are level with the small group of palatal teeth at the anterior 
extremity of the vomerine bones. In the Fernrocks cast of the 

15 ^ 
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palate (text-fig. 34, p. 225), wliicli T)r. Sclioiilaiul mniil)ei*(‘<l 1, 
the preinaxillai*)' hones extend I)aek\\'ai‘d in a winlge hetwofai 
the inaxillarv bones, so that the voiiua*ine teeth a,re bidiiiid tlu‘ 
middle of the maxillary teeth. The vomerine teetli, instead oi 
covering the voiueiM as in P. laticeps, or forming a. elose-st^j grou]> 
as in 11. 794, Jf\ auielcepSy diverge backward in two rows from 
two strong teeth in front separated by a well-marked median 
groove. There are live or six teeth in cadi row. inteiaial to 
these are parallel shorter i‘ows, which similarly begin ^^dth two 
stronger teeth in front. Further, in the Donny]3rook specimen the 
pterygoid hones separate in an arch (text-fig. 33, p. 224) which is 
three-fourths of a circle, round which there is a semicirculm* row of 
small teeth. But in the Fernrocks palate this median vacuity is 
bordered by a pair of prominent ridges which diverge backward 
ill a V-shape, each canying six or seven teeth. These rows are 
flanked laterally by parallel I'ows of teeth, which (‘omplete the 
form of a lettei* M (text-fig. 34). The lateral rows a.ppis-ir to he 
upon the palatine bones. 

Text-fig. 35. 



Outline showin;^ tko trinicatetl snout of PpoeolopfioH platiip'hinuii^ 
from Iftniiroelvs. 

The other Gxsiinple>s of skulls which have come into my hands 
from Fernrocks, such as those nuinhereil by Dr. Hchdnland 2, 12, 
13, all difier from the Donuyhrook specimens in having the }>rt^- 
orbital region of the .skull much wider and flatter above, wiiJmtit 
any indication of tlie ta-pering conical .snout which is fonml in all 
the described specie.s. Thi.s (iha-vacter (text-fig, 35) may ho. con¬ 
veniently expimsed in the name Prooolo2}hou plalyrlimm for the 
fiat-nosed species, with the region of the nmi\ hoiie.s forming a 
flattened truncated prolongation of the frontal region, with the 
postorbitiil region long and wide, A longer fiat preorhital region 
is seen in another skull (text-fig, 36). If referable to ProcoUphoi}, 
it maybe named P. sphenorhinm, terminating in a vertical wedge 
in front, 
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There are many cliffei'ences from the types of Frocolophon in 
otlier 2 )arts of the skeleton, wlheli suggest that the Eernrocks 
specimens may Imlong to a different genus; and there are 
certainly two species from Eernrocks. 


Text-fig. 36. 



Outline showing’ the wedge-shaped snout ot l^rocoloplion sphenorlrntm, 
from Eenirocks. 

Pelvis, —The form of the ilium is partly shown in tlie figure of 
the Donnybrook skeleton. Dr. R. Broom liJis figured the pubes 
and ischia (Rec. Alb. Mns. vol. i. pi. 1. fig. 5) from Eernrocks. 
The evidence that those ])ones belong to Frocolophon is supplied 
by the proximal end of the femur, which shows substantially the 
same characteivs as the specimen from Donnybrook, figured in the 
Phil. Trans. Royal Soc. in 1889. It is associated with dorsal 
vei^tebrfB with small in^ercentra and a median longitudinal groove 
on the ventral aspect; with cJiudal vertebi*ie rounded on the ventral 
aspect carrying ribs which extend transversely beyond the ischia, 
Tlie ilia, are less clearly seen than in the original slab. The chief 
characters of this pelvis are the foinmen perforating the pubis, 
tlie antero-posterior extension of the crest of the ilium, and the 
expanded forms of the shoit pubes and longer ischia. In form 
these ventral bones of the jielvic basin difier from Theriodonts 
like Chpwf/nathus in the absence of an obturator foramen, though 
there is a small semicircular notch on the anterior border of a right 
ischium. The perforation of the pubic bone is a character of 
Fareiasaurus and of other large undescribed genera in which I 
have seen the bone in the South-African veldt. It also occurs 
in Fhocosa^mis and Titmiosmhus, The character is not seen 
in Microgomphodo% in which the ischium is similar in form. 
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The bones have a, general resein])lauce in outline to the Plio- 
saurian type and to some Tiiassie Ichthyosaurs, but in neither is 
the pubic bone perforated* In the Trias of Europe the nearest 
parallel is found, perha]>s, in the Neusticosaurithe, though, accord¬ 
ing to Yolz, the pubis and isclumn in that type had no linear 
contact as in the Pareiasa.uria. There is a general approxinmtion 
to the foiins of the bones in the pelvis of Pcdceohatteria^ as 
indicated by Dr. R. Broom, and this is as close as in Pliosaurm, 
but the pubis is notched on its hinder border, and not per¬ 
forated as in Frocolophon, The Stereostermmi Umiidmn of South 

Text-fig. 37. 



« ho 

Hhid limbs of Trocoloplmi, from Feniroclcs. 

ct, femur and tibia from the front; &, entire hind limb, i>osterior aspect ; 

Of side view of the femur. 

America is the only genus which exactly parallels Procolophon iu 
the pelvis. It is nearer than MmostmrKjS. Neither of these 
genei*a admits of comparison in the occipital region of the skull. 
But the pelvic identity of structure may justify the reception 
within the Procolophonia of these allied types, although tiji^ 
have bean placed in distinct orders. 

Fcmtvr ,—The femur oi Procolophon from Feiiirocks is well shown 
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in the imperfect example which adjoins the pelvis. Its |)roxiuial 
end is about intermediate in form between the femur in a Ohelonian 
and in Ornlthorhymhus \ for the under surface of the articular 
head is a wide concave pit (text-fig. 37, &), not without suggestion of 
the bone in Saarodesmus and the small mammal from Stonesfieltl 
and certain birds. The trochanters on each side of the articular 
head are much less developed than in the Monotreme, and the sub- 
articular pit is less conspicuous in the other specimens from Fern- 
rocks than in the Donnybrook example, which may indicate other 
species. The bone can best be compared with Pareiasauria. The 
external or posterioi* trochanter is produced down the shaft as 
a slight ridge on the under side of the bone in one specimen. 
The triangular section of the shaft is not so marked as in the 
Donnybi'ook specimen, and the proximal end is more flattened on 
the superior or anterior surface (text-fig. 37, a). The curvature of 
the bone is distinctly sigmoid in length (text-fig. 37, c). Distally 
it both thickens and widens to the articulation, whei*e it is flat¬ 
tened on the inner side, concave behind, with a pulley articu¬ 
lation in front. One femur is longer and another shorter than 
the common type. There is no living reptile to which the Ijoue 
appi'oxiinates. 

l^ihia and Fibula. —The tibia is much stouter than the fibula,. 
Its proximal end is tihingular, l)oing flattened behind, more like 
the tibia of a mammal than of a Diuosa,ur. Its wide proximal 
end forms the huger pai't of the aiiiculation with tlio femur. 
The bone is about -f- of the length of the femur (text-fig. 37, ^). 


Text-fig. 38. 



Hunienis and adjacent bones of fore limb, from B’ernrocbs. 

The Fore Limb. —The fore limb was relatively small in the 
Procoloplmi laticeps (Phil. Tiuns. 1889, pL 9). The humerus is 
considerably expuided at the proximal end, witli a large radial 
crest, and manifestly twisted in the shaft, mucli a-s in Aristo- 
desmus and in many of the Anomodontia. But the distal end is 
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not exposed. Among the materials foj- which T am indebted to 
Dr. Schoidand is a slal) (sliowing no conclusive evidence of the 
charactei's of Procolophoa) witli remains of veitebiw and idbs of n- 
yonng animal, in wliicli tlie lunnerus, nlna and radius, a,ml 
scattered bones of tlie extremity are pj‘eserved. The proximal 
end of tlic liinnerus is but little seen, the shaft is twisted, a,ml the 
distal end of the bone expanded as in Aiiomodonts, with a huge 
entepicondylar foi*amen, and on this side of the distal articulation 
the bone is ]*ounded in contour as in Dicynodonts. 

The ulna and radius are sliglitly shifted in position, but are 
l^arallel bones which are shorter than the hiimerus. 1 suppose 
the bone which is stouter proxinially to be the ulna, and that the 
slender bone is the radius, which appears to widen distally. 

COXCLUSION. 

Tlie evidence from all paits of the skeleton points towards 
similar conclusions. The skull, with its general aliiuity witli 
Aiioinodont reptiles, comes closer to the Pareiasaiiria in the 
relation of the quadrate region to the back of the head, and closer 
to the Theriodonts in dentition. The shoulder-gmlle is also 
suggestive of the Pareiasaiiria, but the jjerinaneut sepaiation of 
all the bones and the great anterior development of the pre¬ 
coracoid are distinctive characters. There is a similar ajftinity in 
the pelvis and in the hind limb and fore limb, but the differences 
point in all cases to a relation with groups which have Labyrin- 
thodont affinities. The evidence is too imperfect to justify a final 
determination of I’elationship with all the Peiinian and Triassic 
Beptilia, but it sustains the conclusion that the order Pi’ocolo- 
phoiiia was based upon substantial difiei'ences of this type from 
its allies. 


April 18, 1905. 

ITerbert Drucf, Esq., F.Z.S., Vice-President, 
in the Ohair, 

The Secretary read the following report on the additious that 
had l)een made to the Society's Menagerie in March 1905 :— 

The registered additions to tlie Society's Menagerie during the 
month of March were 148 in number. Of tliese 38 were acquired 
by presentation, 14 by purckise, 84 were received on deposit, 
3 by exchange, and 9 w^ere horn in the Gardens. The total 
number of departures during the same period, by death and 
removals, was 130. 

Amongst the additions sjiecial attention may be directed to the 
following:— 

1, A male Eland {Tmivotragm oryx)^ bom in the Menagerie on 
Mai’ch 24th 
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2. A male Bactriaii Carnal {Camelns hacU'iamis), born in the 
Menagerie on March 23r(.l. 

3. A Brush-tailed Pouched Mouse tVom 

Australia,, new to the Collection, deposited on March 20th. 

4. A Greater Bird of Paradise {Pamdlsm cqwcla) from Aru 
Island, and two Lesser Bh'ds of Paiadise (P. viinor) fi'om New 
Guinea, deposited on March 2nd. 

5. A Black Lory {Clialcopsitiacas aier)^ from New Guinea, 
purchased on March 2nd. 


Ml*. J. G. Millais, F.Z.S., exhibited the horn-core (\\’ith sheath 
attached) of an Urus {l>os print-ujeniun). The specimen was 
believed to be the only Bi‘itish example of the actual horn of the 
LTrus in existence. The curious corrugations on the surface of 
the lower end were similar to those found on the American and 
European Bi^on, and incidentally supported the view that the 
White Cattle at Cliilliiigham, Clurrtley, and Cadzow were not 
descended from this animal. 


Dr. W. J. Holkuid, F.Z.B., Director of the Carnegie Museum 
and Institute, Pittsburg, U.B.A., gave an account, illustrated by 
stereopticon slides, of the discovery of the skeleton of J)iphdociiB 
carmyn Hatcher, a reproduction of which he was at present 
installing in the Gallery of Reptiles at tlie British Museum 
(Natural History), South Kensington. 

After paying tribute to the generosity of Mr. Andrew Carnegie, 
wlio had supplied the funds necessary for the extensive explor¬ 
ations which were being carried on by the Carnegie Institute, 
under his direction, Dr. Holland ivent on to si>eak of the 
Geology of Wyoming and of the immediate locality, where the 
specimen was obtained. He incidentally described the methods 
employed by American collectors to secure veitebrate fossils in 
fine condition. He then disciis.sed the osteology of Diplodocfts, 
lirieily pointing out some of the moi^e interesting structural 
features of tlie skeleton, and in this connection animadverted 
upon certain so-called rest orations” made }>ublie in p()pular 
magazines and emanating from artists wliose artistic ability wa.s 
(|uite in excess of their scientific knowledge. 

Dr. Holland concluded his account liy ex'hibiting in rajiid suc¬ 
cession pictures of a few of the more remarkable skeletons which 
had been recovered by the ]>alieout()logical staff of the Carnegie 
Museum from various localities in the region of the Rocky 
Mountains. 


The following papers were imd :• 
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1. Oil Paris of Uio Sk<‘l<‘P)n ol: Ce/lomKrus /m/.s’i, a ISiiuro- 
])Oiloiis Dinosaur iVom llio Oxford (day oV Jddcrliorougli. 
By A. Smith VVoun\VAiu>^ LL.D., P.U.S., F.Z.S. 

[Roceivetl April li, 1905.] 

(Text-figures 39-49.) 

Cetlosa Liras is already the best known ol: European Sanropodons 
Dinosaurs, owing to the diseoveiy of associated liinb-boucs and 
vertelivie in the Lo\vei‘ Oolite near OxfordMuch now infor- 
niatiou concorning its principal cliaracters, however, is now 
afforded hy a hirge part of a new skeleton disinterred with great 
skill by Mr. Alfred N. Leeds from the Oxford Olay near Peter¬ 
borough. This specimen is so well preserved that, since its 
accpiisition by the British Museum, it lias been possible to mount 
the various bones on ii’onwork in their natural position. An 
opportunity is thus afforded for comparing Cetioscmrvs more 
satisfactorily than hitheito with the better known Sauropoda of 
Jiirassic nge in North America. 

The new specimen discovered by Mr. Leeds, and numbered R. 3078 
iu the British Museum Register (text-fig, 39, p. 233), comprises 
four portions of dorsal vertebrae, some netmal spines of the sacrum, 
four anterior caudal vertebrse, a continuous series of twenty-seven 
middle caudal vertebite, many chevron-bones, the right scapulo- 
coracoicl and fore limb (lacking maniis), parts of both ilia, and the 
left hind limb. It evidently belongs to the species which lias 
already been named Ceiiosaurus leedsl on the evidence of a pelvis 
(Brit. Mus. no. B. 1988) from the Sitnie geological formation a,nd 
locality t. To the same species may also 1 )o refeired four associated 
anterior caudal vertebra (Brit.Mus.no. R. 1984) and a portion of 
the whip-like end of the tail (Brit. Mus. no. R. 1967). All these 
hones have the spongy texture so characteristic of the skeleton of 
Oetacenn mammals, and the vertebral centra are tlieixdbre quite 
different from those of the genius Ormthopsi&\ to whicli tlie species 
now under consideration ivas originally assigned. In Ornithopsis 
the centrum of each vertebiu is cliainbereil throughout, and the 
thin partitions between the small cavities consist of hard, dense 
hone. 

Dorsal Vertehree. 

Yertehral centra which seem to belong to the front and middle 
of the dorsal seufes are about as long as deep, and not lateiully 
compressed though somewhat constricted. The centrum of the 

^ J. Phillips, ‘Gcolojiy of OxTord * (1871), pp, 245-’294j R. Owea, ‘ Moiiogmi)h on 
tlio Fofjsil Ileptiliii of the Mesozoic Formatioius ’ (Palseont. Soc., 1875), pp. 27-4?3. 

t J. W. Hullce, “Note on some Dinosaumn Remains in the Collection of 
A. Leeds, Rsq., of Eyehury, Northamptonshire/* Quart. Jouru, Geol Soc. vol. xliii. 
(1887) pp. 695-699. H. G. Seeley, “Note on the. Pelvis of OmUhop^lsp loo, ciL 
vol. xiv. (1889) pp. 391-396. 



Text-fig. 39. 



Cetiosaurns leedsi, from Upim- JuiasMC (Oxford Clay), IVtoiborunsh. [Letds Collection, Brit. Mns. no. R. 8078.J 

General vien- of tail .and left liind Ihnli, the pubis and ischinm heina added in dotteil outline from auotlieT H)ecuneu. 
A. lateral aspect of associated fore limb (right side, but reversed in drawing). About one-thntieth imt. si/,e. 
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.‘interioi* veitoLrji is opishliocoi'loiiSj niid iilio Jiniorior two- 

tliii'ds of tilie H])ptT liaJf of its latf'TMl fn(*c a,iv iniprossod on (‘judi 
sido ^vi(>h ji sludlow ovoid wliioli litis ii gonidy roundod (not 

sl};irp-(‘dged) Jiitirgin. T1 h‘ (*(‘id-rnin sn])])osod to ro})i’os(‘ut ;i 
iniddlo dorsal voiiobrti is sligld.lvsnitillor, and ilu3ovoid deprtission 
in ilit^ nppor Irilf of its latrval fju'C is nioro exiouded antiTO- 
post.oriorly, Noitlior speciniou exhibits tiny hollowing of the 
lowov face. A ]jostcn*ioi' dorsal wrtobrji, Avliich sooiirs to he the 
Itist and in direet contaefc with the sacnini, is vepresontotl not only 
by its centrum hut .also by the greater paii of the neural arch 
textdig, 40). It is inmarkahly shortened, thecontrmn being still 


Text-lig. 40, 



Cefioscda'ittt h'cJtii —rostcrior (l<‘rsul lertflirn, Inrlvinp; neural spine ; po.sUirio!’ Jiml 
(A) right Ijitrrul U'^peets. zygosplunn*. Alioul ji »ut. siwj. 

about as %vide as deep, but its length soinewliat less than Indf ilie 
extreme dianietei*. This (‘entriim is much constriefied, mul the 
shallow tlepiession in the npper part of its latend face <lisappea.rs 
at the base of the neural ariih. its anttalor face is not well pre¬ 
served, hut seems to have been slightly convex; wlnleits posterior 
face is only gently ami irregularly hollowed, as if it had been 
originally caj^ped by cartilage. The ntairal catud is ovoid in 
section, and mucli tleeper than wide. Tlie deep and laterally- 
compressed zygosphene (zs.) is prominent. An isolated neural 
spine, which probably belongs to a dorsal vertebra, is laterally 
compressed and short, with a truncated arid somewhat hollowed 
apex; there are no bony laiuinfe or ridges on its lateral face, but 
a pair of lamina?, extend dowm its postero-lateral edges and expand 
below into the prominent triangular zyga-pophyses. 
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The sacrum is known only by the neural spines (text-fig. 39, 
p. 233), of which it seems possible to identify four. Each spine 
is strengthened on its lateral face hy an irregular vertical ridge 
of bone, and is sharply truncated at its upper end. Three are 
fused together into one plate and (from analogy with a corre¬ 
sponding ari‘angement in Diplodocns) may be regai'ded as belonging 
to the three anterior sacral vertebra?. The fourth spine is placed 
separately just behind the composite plate. 

Caudal Verteh7*ce, 

Of the four anterior caudal vertebrre preserved in the new spe¬ 
cimen, shoAvn in text-fig. 39, p. 233, the two foremost are too much 


Text-fig. 41. 



Celiosaurns leedsl .—Anterior camlal vi'rtehrii; anterior and (A) left lateral aspects. 
az,, prezyg-apophyses ; brolcoii latenil flange of ]}Oiie; traiusverse process, 
incomplete. About ^1, nat, size. 

})roken to display many of their chaiacters. As mounted, indeeil, 
the nenrnl spines a.re hypotheticallyascrihed to the centra, beneath 
them. The centra are ^eiy short and slightly broader than deep, 
each liearing traces of tiMnsverse processes placed rathei* low on 
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tlio side. Tl»e iioui'al enonl in iraiisvevse sed.ion is soDKnvliat 
deeper tliau ])rond. iienr;d spiiu‘s nve Liteivdlv eoinpvos('d, 

t.l\iiniesfc i\t t]i(‘ir front vii 4 >os(i bovd(‘r, and holbnvtnl at the a.pex ; 
idiey lH‘a,r no lateral ri(l,i^(\s, but tlieii* [>ostorO“lau'ral a,i*(‘ [)ro-' 

dneed into a }>{ui* of lainiiur, which gra.dna11y ox])and downwards 
into the posterior zy^’apf)pbyses. Tbo next caudal verkhra, in tb(i 
same speeiinon is probably the fourth, and is coni pa,rati v(‘ly well 
preserved with its neural spine complete (text-fig. 41,}). 235). The 
centrum is conca,ve in front, hut llattened or eveii slightly convex 
behind ; a,nd it is much constricted between the prominent rims 
of its two faces, ^without a.iiy tra,ce of lateral pits. It is slightly 
broa.(lor tha,n deep, and the transverse processes (incomplete in the 
fossil) arise within the u})per half. Each low’er horcler is im- 
}m‘ssed by a, facotte for the chevron’•hone, the hinder being lai'gcr 
than the anterior impression. The neural arch is very massive, 
and the nenral canal is still somewhat deeper than wide. The 
bases of the anterior zygapophyses pi'ove them to have been 
very stout; a,nd a thin vertical lamina or lateral flange of bone 
extends dowunvards from the level of these zygapophyses to the 
transvei'se processes on the centrum. The neural spine is massive 
and placed above the hinder half of the centrum, slightly curved 
backw’ards but scarcely overlapping the next vertebra,; it is 
laterally compressed, thinnest at its front rugose border, and 
somewhat hollowed and roughened at its truncated upper end. 
There is a siiglit oblique ridge extending u})wrards a,nd backwards 
from the anlerioi* zyga.pophysis on each side but .soon dis- 
appea,ring; and the posterior lateral edges of the spine are 
produced into rather stout lamixife which would originally ter¬ 
minate belo^v in tlie posterior zygapophyses. These zygapophyses 
evidently converged l^elow' into a short median ridge or zygospheue, 
which fitted into the zyga,ntrum between tlve anterior zygapopliyses 
of the succeeding vertebra. In this next \^ortehra, })art of the 
bony lamina above the transverse process on the left side is w’cll 
preserved, while the oblicpie ridge above the antei'ior zygn,}) 0 })hysis 
is compai'atively strong. 

The foin* associated anterior caudal vertebra‘ of a,nother spo- 
eimen (Brit. M us. no. B. 1984) are also very short and broad, wdtb 
deeply concave {interior face and ncjivly flat })ost(Tior face. ''I'be 
largest closely resembles the {interior ctiuchds just described, a,ml 
exhibits })art of the latertil fljinge of bone which extends u})wn,rds 
from the transverse ])roeess to the level of the /^ygapophyses. The 
others are evidently intermedhite between the most anterior jind 
the middle csiiulals, Jind one of them is represented in text-fig. 42, 
p. 237. This specimen show^s the complete length of the trtinsvorso 
processes. It has a less elevated neux'iil ai'ch tliiin the vertebx'fo 
already described, {Uid exhibits the lateral bony flange {ibove the 
transverse process reduced to a slight rounded ridge. 

Apart from the specimens just mentioned, the few vertebne 
intermediate between the most anterior caudals and the middle 
caudals are xtnknown; but the latter are represented by a fine 
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continuous series of 27 vertebrae, of v^liicli only some of tlie 
foremost are defective in preservation. Tlie first of these middle 
caudals is tlie most imperfect, and its neural s})ine is ]iv]>o- 
tlietically fixed ; but the centrum is shown to be shai'ply roiiiKled 
below, with a distinctly double facet.te for tlie cbev]*on liehind. 
All these vertebriv are much move elonga,ted than the anterior 
caudaJs, and somewhat laterally compressed; hut tlie}' are still 
slightly constricted, without any latei*al pits, while both tlieir 
articular ends are a little concave. Afi tlie^^are traced liackwards, 
the centra not only decrease in size hut soon lose the last reuiuaiit 
of a transverse process; wliile tlioir iieiirnl spines liecome shorter, 


Text-fig. 42. 



Cdlmnnrm UedsL —Anterior caudal vertebra; posterior and (A) rij^lit lateral 
aspects, postzygapopliysis; fe., transverse process: zy{’'osplioiic. 

I'tirit. Mus. no. K. 198 About J nat. size. 


broader, and thinner, and more sharply inclined towards inibrica- 
tion. The seventh vertebra of this series (text-fig. 43) is cspocially 
well preserved. The anterior face of its centrum (text-fig. 43 A) is 
relatively bi-oader than its posterior face (text-fig. 43 B), and the 
transverse process is a mere ovate tubercle {tr.) on the middle of 
the upper part of its side. The neural spine scarcely overhangs 
the centrum behind, and its truncated upper end is still slightly 
hollowed. The prezygapophyses {az.) are large and clasping, hut 
the postzygapophyses {pz,) are feeble, and thei‘e is no z}'gosphenc- 
articulatiou. A large opening is left for the exit of the spinal 



2vi8 1)11. A. S. WOOJ)WARI) ON THE 

uovvc. Tlio iwolity-firsl. vei-1.i‘l)ra. of kjiuk' st'vii^s (t.o\t-iig, 44) 
is ossoiitiaily siinilaT, ])u1i inoro (4oHiiifa4oil, wiiJiout any ira.(v of 
I4ie tnuisvom" proac^ss, aial wii.h flic, la.ininar luairal s})iu<‘ con- 
siilcrably ov(a']iaH<>'in!L»; the cciii.rnin l><‘liin<]. 


Toxt-fi^r. 4:i. 



OetiosmiTits leedsi. —Middle caudal vcHobva; left lateral, (A) aiitevioi*, and 
(B) posterior aspects, as., prezygapopliysis; pz., postzysapopliysiH; tr., 
transverse process. About g nai. size. 


Text-fig. 44. 



Clefiosaums iecdsL —Posterior middle caudal vert<‘)*ra; left lateral, (A) anterior, 
and (B) posterior aspects, az., xn-c'zyfiiapopbysis; pz,^ post'/.yp;apo]>bysis. About 
^ nut. .size. 

The last-deHcrilied yoitebia might well he naraed a posterior 
caiKlal, were it not known from American specimens of lHplo(Ioc/us 
that the tail of the Bauropodons Dinosanrs was fnrnishe<l witli a, 
long terminal lash. This slemler appendage ^^’as ceitaiiily pxesent 
ill Ceiiosemrus, for Mr. Leeds has discovered in the Oxford Uhiy 
a chain of ten small verte])ue precisely similar to the terminal 
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caudals of Bi'plodjomB^ only sliglitlj’' less elongated. Each of these 
vertehrie (toxt-fig. 45) consists of a long constricted centrum with 
strongly convex, almost conical ends; and it bears on the middle 
of its upper face only a rudiment of a neural arch in the form of 
a pair of elongated ridges which exhibit a facette for a 

capping of cartilage above. A chain of such vertebrae at the end 
of so massive an animal as Getiosaitrus must have been especially 
liable to accident; and it is interesting to note that the short 
series discovered by Mr. Leeds has been broken at two points and 
repaired during the life of its original possessor. 

Text-fig. 45. 


7b, Cb 



Cetwsmmis leedsu —One of the terminal caudal vortehvfe, left lateral aspect. 
'iun., surface for cartilasjfinous upper part of neural arch at summit of ossified 
lamina or pedicle. [Brit. Mus. no. It. 1967.] 'i nat. size. 


Text-fig. 46. 



Ceiiosaumft leedsi, —Chevron-bono.s: A, from anterior caudal vertebra, anterior 
aspect; B, 0, from middle candals, upper aspect. 

The chevron-bones are remarkable as vai‘ying much in character 
accoiYling to their position in the tail. Only those beneath the 
middle caudal vertehrre numbered 15, 16, and 17 were actually 
found in direct contact with tlie centra; but thei'e can he no doubt 
Proc. Zool. Boo.-~1905, Ton. I. No. XYI, 16 



240 


im. A. S. WOODWAKJ3 ON THE 


[Apr, 18j 

that the others as moiiatod (text-iif?. p. 2»h*]) a.ve npproxiniatoly 
in tlieir natural order, etudi artieulatinj^ witli two a.djoining 
voitcla*a\ IVlany, of course, a.i*e missing. Tlie most ajiterlor 
dievvons (text-fig. 4() A, p, 2.‘19) are normal, consisting of a. pair of 
simple elongated lamina*, which are fused together in the long 
extension beneath the laemal eanal, a.nd are unit(«l by a. very slight 
bridge of bone at tludr upj)or a.rtienla.r end. Furilua* ])a.ck, the 
extension beneatli the Ineinal canal bogitis to shorten ami \vidi*u 
into a ti'iangular expansion, whieh nliimattdy heeomes forkful 
below ; and the upper ends of the chevron are no longer united 
even by a slender bony biddge. Still further back, the forked 
lamina^ of the two sides begin to bo only partially and irregularly 
united in the middle line (text-fig. 4C) B); while near the end of 
the chevron-bearing middle part of the tail the laminae of the two 
sides remain finite separate, and each is forked at so wide an angle 
that it is practically a horizontal splint of ])one which tapei'S to each 
end and is smsponded by a knob at its middle (text-fig. 46 0). 

Fore Limh, 

The scapxila (text-fig. 39 A, p. 233) is a, long and slender blade, 
flattened on its inner face, gently convex on its outer face, and 
apparently very little expanded at its distal end, which is incomplete 


Text-fig. 47. 



Text-fig. 48. 



Text-fig. 4i7.’>—Cetiosaurus leedsi .—^Bight Immerus, anterior anpect, and (A) trans¬ 
verse section showing internal cavity, c., internal cove of rock reprcHciiting a 
cavity j deltoid crest; 7i., tbiclcened head. Ahont nat. size. 

Text-fig. 4B*'---C0tio8aurus hedsi .—Upper portion of right radius (r.) and ulna (?e.), 
anterior aspect j and (A) upper articular end of the same. About nat, size. 
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in the fossil at the upper border. The bone becomes tliicl?: aiul 
inassire in the lower part of the proximal end, where it forms half 
the articulai* socket for the humerus ; a]:>ove this it expands into 
a thin lamina of unknown but probably small extent. Tlie 
coracoid seems to have been nearly quadiungiilar and somewhat 
broader than long, though its upper edge is incomplete in tlie 
fossil. Its thin uppei^ half is anchylosed with the proximal 
expansion of the scapula; but its massive lower half, which 
enters into the articular socket for the humerus, is separated 
from the scapula by a cleft, wdiich must have been originally filled 
with cartilage. The bone is pierced with the usual oblique oval 
foramen near the middle of the border which articulates with the 
scapula. 

The humerus (text-fig. 47, p. 240) is complete in the fossil and 
scai‘cely crushed; but an opportune transvei'se fi'acture permits the 
obseiwation that the shaft has a small cavity, perhaps an original 
medullary cavity, perhaps due to decay (text-fig. 47 A). As seen 
from the front, the bone is short and stout, with the thickened 
aiticular head near the inner end of its expanded proximal border. 
The deltoid crest (c2.) is thick and prominent, not extending below 
the upper half of the shaft. The distal end of the bone is deeply 
furrowed for a cap of cartilage, and its large inner condyle bulges 
downwards. The ulna and radius (text-fig. 48, ?a., r., p. 240) are 
imperfect and much broken distally; but there is not much doubt 
about the acciuucy of their length stated in the table on p. 243, 
and the shape of their upper articular end is clearly as shown in 
text-fig. 48. The manus is unknown. 

Hind lAmh. 

As shown by the table of measurements on p. 243, the hind limb 
is considerably longer tlian the fore limb, the ratio being about 
3 to 2. The ilium is fragmentary on both sides of the fossil, but 
the one bone fortunately supplements the other, and justifies the 
comi^lete outline given in text-fig. 39, p. 233. This element is note¬ 
worthy for its great antero-posterior extent and the length of the 
slender pedicle wdiich supports the pubis. The upper rim of the 
large pei’forated acetabulum is not very prominent. The pubis aud 
ischium of another specimen (Brit. Mus. no. E. 1988) have already 
been desciibed by Prof. Seeley, and have been added in outline to 
text-fig. 39. The femur (text-fig. 49, p. 242) is complete from end 
to end, but pait of the surface of the shaft has decayed and been 
restored with plaster. It is a remarkably slender bone for so massive 
an animal, and in broken sections there is no trace of a small 
medullary cavity. The head of the bone (A.) is relatively huge 
and curved inwards, and it rises above the level of the great 
trochanter (^i.). The shaft is antero-posteriorly compressed, hut 
bulges considerably backwards Just above its lower half into a. 
prominent fourth trochanter (i.) on the inner border. The clistfd 
condyles are about equal and well separated by a groove. Tho 
tibia and fibula are too fragmentary for deseiiption, and the 
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lengtli assigned to tliom m text-iig. 89 (p. 288) is liYpotlioiica.l. 
The massive triangular distal end of tlio tibia. bt3a.vs the doca.yed 
remains ot* the t-irgt^ a,straga.his still in direct contia,et, but the 
tarsus is otherwises lost. Most of the bones of the bu^t a.re 
preserved, but tluy W(a*<i diseovercsd in a seatt(Ted condition and 
liave only Ixscm hypothetically a,rrang(5d on this ])la.n of th(‘ known 


Text-fig. 49. 



Cetiomiims teedsL —Left femur, vostenor aspect: A, ui)pei’ end; B, 0, transverse 
sections of shaft; and P, lower end, About A 


feet of Diphclomis and Brontosmirus. The innermost digit is the 
stoutest a.nd its large claw is present, while the two outer toes 
are comparatiyely small. It may be I'egarded as certain, indeed, 
that CetiosmiTus resembles the other known Baiiropoda in having 
an ‘^entaxonic” foot approaching that of some of the giant Ground- 
Bloths—the three inner toes being well developed and clawed, the 
two outer toes being imdimentary. 



BINOSAUE CETIOSAURUS LEEDS!. 


243 


1905.] 

The following table gives some of the more important 
measurements (in metres) of the associated bones in specimen 
no. R. 3078:— 


Caudal Vertebree described and figured i — 

Text- 
fig. 41. 

Text- 
fig. 42. 

Text- 
fig. 43. 

Text- 
fig. 14. 

Text- 
fig. 45. 

Total height to summit of spine 

Jjength of centrum , . ... 

0*66 

0*58 

0*45 

0*225 

0*03 

0*10 

0*105 

0*18 

0*17 

0*09 

Max. depth of centrum, posterior cud . . 

0*27 

0*23 

0*17 

0*10 

0*027 

Max. width „ „ „ 

Width between extremities of trans. proc. 

0*28 

0*215 

0*535 

0*15 

0*085 

0*02 


Fore Limb ;— 

Total length of scapula ... 0‘965 

Width of middle of scapula . OT75 

Maximum thickness of scapula at articular end. 0TC5 

Total length of coracoid . . 0'35 

Prohahle extreme width of coracoid . . 0*38 

Total height to top of humerus as mounted . about- 2*00 

Total length of humerus. 

Thickness of articular head of humerus. 0T53 

Transverse width of upper end of humerus. 0’-i2 

„ „ lower end of humerus. 0*29 

„ diameter of middle of humerus. 0T8 

Antoro-posterior diameter of middle of humerus . .. 0T35 

Total length of radius and ulna . . . . . 0‘76 

Transverse width of uiipcr end of radius . 0T85 

„ „ „ ulna . 0*26 

ILind Limb :— 

Extreme length of ilium. 1*02 

„ depth of ilium at pubic pedicle. 0*51 

Maximum diameter of acetabulum . . . about 0*30 

Total height to top of femur as mounted . „ 3*15 

Total length of femur... 1*36 

Transverse width of upper cud of femur.. 0*33 

„ ,j lower end of femur . 0*33 

Antero-posterior diameter of shaft of femur at 4th trochanter... 0*19 
„ „ „ „ below 4th trochanter 0*146 

Transverse „ „ ,, „ 0*195 

Kind Foot :— 

Metatarsals . I. II. III. IV. V. 

Extreme length. 0*16 0*21 0*22 0*215 0*195 

5 , width of distal end. 0*13 0*11 0*08 0'07 0*04 

„ depth of distal end. 0*07 ? ? 0*05 0*075 

Claw of Digit I.; 


width of articular end .. 0*06 

length of upper curved edge . 0*27 


In conclusion, it is evident tha.t tlie late Professor Marsh * was 
Justified in regarding Cetiosaurm as one of the most generalised 
of known Sauropoda, closely related to the Amei-ican Morosauridje. 
So far as known, in fact, this English Jumssic genus is scarcely 
distinguishable from the least specialised American genus Ectflo- 
cmithosa/urm t, which has remarfeibly similar dorsal and anterior 
caudal vertebrae, but seems to differ in the more coarsely cancellated 
texture of the bone in its vertebral centra. 


* 0. C. Marsh, ** Comparison of the Principal Ponns of Dinosauria of Europe 
and America,” Geol. Mag. p] vol. vi. (1889) p. 206. 

f J. B. Hatcher, Osteology of JECapIocanthosaums/* Mem. Carnegie Mus. vol. ii, 
no. 1 (1903). 
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2. Oh a Yoiin^i>; Female Giraffe from Nigeria. By P. 
CiiALMEJis Mitchell, M.A.^ D.Se., Secretary to tla^ 

Society. 

[Received April 18, 1905.1 
(Text-figures 50 & 51.) 

Early in April 1905 Captain H. 0. B. Phillips, British Resident 
ill Northern Nigeria, brought to London, and deposited in the 
Zoological Gardens, a young female Giraffe about a year old, 
and standing over 8 feet high, which he had obtained in 
Nigeria in the district of Gumniel, about 300 miles due west of 
the south end of Lake Chad. Giraffes from Nigeria are not well 
known. Mr. 0. Thomas (P, Z. S. 1898, p. 39) has made the skull 
and anterior cannon-hones of a female, obtained near the junction 
of the Benue and Niger rivers, some 300 miles to the south and 
west of the locality of Captain Phillips’s specimen, the type of a 
subspecievs, Giraffa eamelo 2 Mrdalis pe^Yilta ; and Mr. Lydekker 
(1^. Z. S. 1905, vol. i. p. 119) has referred to that name the skin, 
s'culi, and limh-bones of an adult bull obtained by Captain 0. B. 
Gosling in Nigeria, and now in the British Museum (Natural 
History). The head of the young female at the Gardens displays 
a. well-marked pair of main horns covered with very dark hair at 
the tips, feeble swellings in the place of the occipital horns, and 
a protuberance, rather large in area, but very flat, in place of 
the frontal horn. Mr. Thomas (lac. cit. p. 40) laid some stiess 
on the direction of the main horns. In Captain Phillips’s young 
female, as in tlie ty 2 )e-speciinen, these horns are divergent when 
viewed fx"om the front. It appe?u‘s to me, howevei-, tha,t in this 
inspect there is evidence of a good deal of individual variation in 
Giraffes. In the fine head of the hull G, c. per alia mounted in 
the British Museum the main hoiiis are asymmetilcal, that 
on the left side being markedly bent in towards the middle line, 
lu the two examples of the Kordofau Girafte now living in the 
I'Joeiety’s Collection the condition of the main horns differs. In 
the female they are bent in tow’ards the middle line; in the 
male they diverge slightly. So also the inclination of the phine 
of the hoi ns to that of the forehead differs in individuals of the 
,>aine race. So far as the shape of the head and liorns goes, 
it would be difficult to distinguish this Nigerian Giraffe from 
the Nubian form. 

As Mr. Lydekker (loo, cit. p. 120) has given a description of 
the coloration of the Nigerian Giraffe based on his examination 
of Captain Gosling’s specimen, it will be sufficient if I state how 
far examination of the young female now at the Gardens confirms 
the distinctness of the Nigerian race. The young female (text- 
fig, 50, p. 245), like the adult bull, is much paler than the Nubian 
form, the paleness being especially marked on the head and thighs 
of the female. In the photograph, reproduced as text-fig. 50, whilst 
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Young female Gimffe from l^igeria, 

the pattern is shown brilliantly, the dark patches appear notably 
dai'ker than in the living animal. The network is broad and 
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nearly pure white, jind tlie lowei* parts of the legs, jxs in tlio 
northern forms genera]]}-, are white, allowing only the faintest 
trace of spots. The middle lino of the fa,ce and foreheaxl, as in 
the bull, has a pale fawn hand, iia-vrower and paler ilian the 
coiTespouding region in the Kuhian (liraffe. Between the nostrils 
in tlie bull and the young female is a. <lark spot, not recorded 
by Mr. Lydekker, and absent in the specimen of Isru])ian typo 
lit the Natural History Museum. The dark marks inside the pale 
ears ai‘e arranged in most Giraffes in three distinct pencillings. 
Although I ha-ve not seen this pattern called attention to, and 
although it is slurred over in most of the published figures, it is 
present in all the Giraffes that I have seen, except in the hea.d of 
the Nubian Giraffe inomited in the British M.useum (Natural 
History). In that specimen there are only two pencillings, anil 
in the young female which is the suliject of tliis note the arrange¬ 
ment is not so clearly divided into three (text-fig. 51, A) as iii 
most Giraffes, although it does not resemble the Nubian form in 
this respect. It would bo interesting to have more information 
on this point, not only with i-egard to othei* examples of the 
Nubian and Nigerian (Bvaffes, but in the cases of many other 
animals. In quite a large number of Antelopes, for instatice, 
there is a tiificl dai-k pattern inside the ear, but I do not know of 
any obsei-vations on this subject. Two luther regula,r rows of 
pale spots lie along the face under the eye* and ear, the arrange¬ 
ment of these being similar in the btill and young female, and 
different from the irregular spots in the corresponding region of 
the Nubian form. 

The blotches on the front of the neck of the young female differ 
considerably from those in the case of the bull. They are mucli 
more ntinxerous and more regularly quadrangulai*, and instead of 
fading off* into the ground-colour, they are sharply marked off 
from it. It is possible that in the course of growth they might 
come to assume the elongated shape an<l indefinite mai*gins 
characteristic of the neck-blotches of the hull, but in tlieir 
present foiin they differ considerably and yet do not approac-h 
more closely to the condition in the Kubia.n form, 

Mr Lydekker has pointed out that the occipital region, the 
back of the head from the root of the horns to down below tlie cjuvs, is 
marked with small spots in all Giraffes, except the Nubian, where 
this region is very white, and in the Nigerisin, wlieie it is white 
with a few fawn spots between the ears and the hoi'ns a,ml large 
fawn blotches below the ears. The young female G iraff e x^esemblcs 
the Nigerian hull in tiiis region (text-fig. 51, B). Judging from 
these two example>s, it would seem as if a special character of the 
Nigerian Giraffe is that the characteristic large blotches of 
the neck are carried higher upon the hack of the head, to a, 
region which is marked by very small spots in most Giraffes, but 
which in tlie Nubian form is white with only a very few pale 
spots between the ears and the horns. 
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The skin of the body generally is covered with nninerous 
brown blotches, se[)ai*n.ted by rather sharp outlines from the 
broad wliite reticulum. The centres of the blotches a,re rathei’ 
darker, but they do not sliow the trefoil 2 «djtem observed by 
Mr. Lydekkor in the bull. Nor do they show the white centres 
conspicuous in tlio bloi/clies along tlit^ sides of tlie Nubian male 
figured by Mr. Lydekker (P. 2. S. 1904, vol. i. pi. ix.). The 
geiieial i*esemblance of the Nigerian female to the Nubian form 
is l ather more striking than Mr. Lydekker found in the case of the 
male. Tliere is no trace of the large white jiatch i-ound tlie fi*ont 
of the neck Avhere it joins the head, looking as if a white inufiler 
had been tied round the neck and the ears, which forms so 
consjiicnoiis a, character in the Kordofan Girafies {G, c. antiquoriim) 
now exhibited in the SocietyCollection. 

I am inclined to think that tlxe evidence afforded by this yonng 
female strengthens belief in the existence of a distinct luce of 
Nigerian Giraifes, a race closer to the Nubian Giraffe than to 
any other form, but 1 do not think that as yet there is com¬ 
plete evidence for identif 3 'ing this female Girafie and Captain 
Gosling’s bull with the c. peralta of Thomas. It is certainly 
important that all examples of which exact localities are known 
should be carefully comjiared with other forms. 


3. Notes on Ento-Parasites from the Zoological Gardens, 
London, and elsewhere. By A. E. Shipley^ M.A., 
F.R.S., Fellow and Tutor of ChrisPs College, Cambridge, 
and University Lecturer in the Morjxhology of the 
Invertebrata. 


flU'Ccived Pfbruary 37, 10O5.J 
(Text'figuve 52.) 

The collections on which the following notes were made came 
chiefly fi'om the animals in the Society’s Gardens, The new 
species of Porocephalm was, liowevev, kindly sent me by Dt*. von 
Linstow of Gottingen. The South-American pa.rasites J owe to 
the kindness of Mr. lloscnherg, of Haverstock Hill. 

TREMATODA. 

PMtiGON/MaJS WElHTEHMAKr (Kerb,), 

Distonmm westermani Kerbert, 1878, Zool. Anz. i, p. 271; Arch, 
inikr. Anat. xix. 1881, p. 529. 

Distoma, rhigeri Cobb, 1880. 

Distoma pulmontde Baelz, 1883, Berl. klin. Wochschr, p» 234. 

Dmtoma puhionis Suga, 1883. 

Mesogomimm westermmii Raill, 1890, 
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Three specimens from the lungs of a Tiger in the Zoological 
Gardens. 

This species was first described by Kerbert from a. Eoyal Tiger 
in the Gardens at Amsterdam. He states they werefoxiud, two at 
a time, in pockets in the lungs, wliicli were mostly situated neai* 
the surface. It is a not uncommon human parasite in the Hast, 
and wjxs first found by Ringer in the bronchi of a man who 
came from Foimosa, It is met with in China and Korea-, anil is 
especially common in Japan, where it gives rise to much pulmonary 
mischief. It is also recorded from ISTorth America, ])robably 
imported. Besides the tigei* and man, it has been I'ecorded from 
the pig, tlie dog, and tlie cat. 

AOANTHOOEPHALA. 

HcmxoR/jr^'CHVs spihvla Olfers. 

Diesing, Syst. Helm. ii. p. 21. 

A considerable collection of specimens of this species of J^Jeh ino- 
rhynch'm was sent me from the following animals :—(i.) Pero- 
dictlciis 2 ^oilo Bosnia,n, or Bosnian’s Potto, found in the West 
Coast of Africa,, the Gold Coast, Sierra Leone, and the Ga,boon ; 
(ii.) Lemur coronatus Gray, the Crowned Lemur, from Madagascar ; 
and (iii.) Lemur hruwheu-s v. d. Hoevon,tho Black-headed Lemur. 
The latter is the nn,nie given in the ‘ Catalogue of the Animals 
in the Zoological Gardens,’ but 1 have been unable to find it 
or any synonym for it in Troiiessart’s great catalogue 

This species of pai'asito is recordeil in von Liustow^’s ^ Com¬ 
pendium der Helminthologie ’ as occurring in Jnuus eemdaius 
Geoffr. {sss Pitheens mnmis L., 'vlde Tronessart’s ‘Catalogiis 
Mammaliiim,’ Berlin, 1898-1899, p. 26), from Gibraltar and 
Northern Africa, and from Oebus Erxleben, from S, 

America. Raillett points out that Leuckart considered this 
*species ma,y be the same jiS the E, homiuis Lamhh, which was 
found, in one instance only, in the small intestine of a child of 
nine years of age w ho died at Prague in 1857. 

PENTAHTOMIDA. 

PuiiocicptiSLus CHOTALi (Ilumboklt). 

Echlnofhynchm crotali Humboldt. 

JJistoma crotali Humboldt. 

Pohjstoma prohosGideum lludolphi. 

Lingaatihla imboscidea van Beneden, 

Peniastoummi rmnilifoTtm Diesing, Megnin (in parte). 

Lingmiula quadrimicinata Meyer. 

Pentastommi wiperatorls Macalister. 

Pentastovmmi p^^ohoscideum Rudolphi. 

^ * [The Lemurs which have been almost continuously oxhihited at the Gardens 
for many years under the name of Lenmr hrunmiis v. <1. Hoeven are almost 
certainly identical with L. mongos var. nigrifrom M.*Edw. et Grandidier. 8ee 
Bclator, P. 55. B. 1871, p. 231.—P. C. M.] 
f ‘Zoologie Mddicalc et Agricole.^ Paris, 1896. 



250 ME. A. E. SHIPLEY ON ENTO-PAEASITES. [Apr. 18, 

Larval foians :— 

Pei}tastoiivitin sithcjjllndriciun 1 liesing, 

Petitmiommi clavatmn Wyman. 

Tliroe specimens, tlie largest uieasiiriug 11 cm., were tak(‘u from 
the lungs of a Zametih mncosiis lloiil., a snake which occurs 
from Ti’auscaspia and Afghanistan, across Asia, to the sea-board 
of China, and to the Maln,y Peninsula and Java. In rny ‘‘Attempt 
to revise the Family Linguatulkhe’’ (Archiv. Parasit. i. 1898, 
p. 52) 1 litive given a list of the numerous hosts which harbour 
this form. 

There were a,lbO some encysted larval forms coiled up in pieces 
of the liver or in fragments of membranous tissue which looked 
like mesentery. In the relationship of the mouth to the 
hooks and in the general appearance of the head they x'esemble 
P, crotedi, l)ut they have an unusual number of annuli, quite 
fifty. These a,nuuii in the Penbistomida are obviously very 
va,liable c]\a,i‘aeters, a,nd they do not coirespond with any true 
segmentation. It has sometimes occurred to me that their 
number depends upon the closeness of the coil in which the lai'va 
lies. These larvae, at any rate, were very closely coiled. 

FoiwvRPHALm MOKJLiFOiiMis (Diesiiig). 

Pentastmna moniliformis Diesing. 

A single specimen, soniewliat injured, from Python sp. 

The club-shaped head and the moniliform chai*acter of the 
segments and the pointed tail were very marked. The number 
of segments, counting the terminal joint, -was 28, thus agreeing 
with Diesing’s figure 

PoiiOCFPFJALCS llEHPFTODUyADOS, U. sp. 

Length aveiugiug about 10 cm., breadth 2*5 to 
3 mm. in the body, in the head 4*5 to 5 mm. About 50 annuli. 
There are no depressions between these, or hardly any; the body 
is smooth, and nllihougli the segments are quite distinct they pass 
smoothly into one another like the nodes of an E(|uisetum. 
The head is sejiarated from the body by a distinct neck which is 
faintly annulated, as is the posterior part of the head. Tlio four 
hooks a,re in one straiglit line, and tlie posterior bord(*r of the 
oval slitdike mouth is on a line with the posterior border of the 
hooks. The hooks are simple, there is no accessory booklet. 
Thei'e a,r6 four conspicuous papilhe just in front of the hooks. 

The px'esence of a distinct neck associates this species with 
P. ammlaius Baiid and P. tortus Shipley, but the neck is not so 
distinct from head and body as in the former, or so short a,s in the 
latter of these two species. The hooks, which hare no accessory 
booklet, have a well-developed flange as in P, suhuliferus Lekt. 
and many others. The hooks are strongly curved, and under the 


Beak. Ak. Wien, xii. 1856, p. 31. 
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microscope not veiy sharp. The ho;uI is rounded dorsally a,ud 
flattened veatrally ; it slopes down gradufilly to tlie neck. 


T<LYt-fig. 52. 



ForocepJialus Jierpetodr^ados. —A. Entire worm. B. flcad, much magnified. 

This form came from a specimen of Ilerpetodrym carinatm^ 
probably from the lungs. The pai'ticnhir specimen was killed in 
Honduras, but this species of snake extends in Boutli Ameiica 
east of the Andes to the Eio de la Plata, and is found in Trinidad, 
Guadeloupe and St. Vincent. 

NEMATODA. 

Angjostomvm HEiiPEKTicoLA vou Linstow. 

V. Linstow, Oeiitrbl. Bukter. xxxvii. 1904, p. 078. 

Von Linstow describes the females which in this genus become 
hermaphrodite whilst living in the lungs and pleural cavities of 
Amphibia, Reptiles, and more lurely Birds, The larvie develop 
in or on the earth, and form a RhahditisAike bisexual generation 
in those species whose life-history is known. Those specimens 
were viviparous, the uterus being crowded witli young embryos. 

Numerous specimens from the lungs of the “ Hog-nosed ” 
Snake, Heterodon platyrhwms, 

A(iCARm ANGViSTJCOLLIS Molin. 

Molin, SB. Ak. Wien, xl. p. 336. 

V. Brasche, Verb. Ges, Wien, 1883, p. 209. 

Mobins’s specimens came from tlie coats of the intestines of 
Buteo mdgariB^ the Buz;zax*d. Yon Brasche gives two views of the 
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head. My specmiens eoine from the intestines of the IMotarsus 
ecaadatiis, the Berglia.au ” or “ Batelenr” Eag1(\ 

J A'C. Uiy^' a. i ns cl. iitu .1 lud. 

Fllaria jnscbtm Leuek. 

Diosing, S^'st. Helmintliinn, ii. p. 103. 

Leuckart, IM enscl.il. Parasit. ii. p. 98. 

Zscliokke, Arch. Biol. 1884, p. 1. 

Von Linstow, Arch. Natnrg, 1878, p. 230, 1880, p. 45, k 
1884, p. 127. 

Numerous specimens of the larvm of this form were given me 
by Dr. Harmei*. The young Nematodes were partly free and 
partly oncapsuled, and in lioth cases they were much coiled. 
They were found in the tissues of a Scabhard-fish {^Lepklo'pns 
cauclatiis)^ and are labelled “ Poitugal, Dec. 1903.” 

Tliis species has been described from Ijepldo27ns m^gyre/iis Ouv., 
Gachis morrima, A'jyhcmo^ms carbo, Fcoi^iher Hcomher^ Lophhis 
piscatorius^ Trigla guriiardus, Cyclopterus and many 

other fishes. 


AsCMih^ LT MmUCOIDES L . 

Two smallish specimens, one male and one female, were taken 
from the nostiil of a Chimpanzee {Troglodytes anthropopithems) 
in the Zoological Gardens. 

Filaiua foveata Schneider. 

Schneider, Monographie der Nematoden, 1866. 

My specimens were sent me by Mr. Rosenberg, the naturalist, 
of Haverstock Hill, London; they were found in the oidiit—“ enti-e 
ci*aneo y cuero ”—of an Asia hrachyotns^ shot at Tucuinan in the 
Argentine Republic. Schneider records spe<‘imens from the siime 
bird, which he calls by the old name of Ji^goUm hrackyotus, but 
he does not mention in what pju*t of the bird they wore found. 
In the British Museum Catalogue tlxe bir<l is registered under the 
name Asia acc/piirm?(6\ 

Filaiua puyisalcua (Breinser). 

Mmiapetalonmia physuhirnm Brenisei*. 

Molin, SB. Ak. Wien, xxviii. 1858, p. 412. 

Diesing, SB. Ak. Wien, xlii, 1801, p. 710, 

This species has been recorded from Aloedo rmiamia Latham, 
from the body-cavity of both the thoracic and abdominal i-egions. 
My specimens are from the abdominal region—en el vientre ”— 
of a male Ceryle torquMtci shot at Tucuimin in Argentina. Tiie 
specimens were sent me hy Mr. Rosenberg, the naturalist, of 
Haverstock Hill, N.W, 

, Filaiua qciscali von t&fcow. 

Von Linstow, Arch. Naturg. Jahrg. 1904, Bd. i. p, 300. 

Dr. von Linstow^ to whom X sent the Nematodes mentioned in 
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the ^ Proceedings ’ of last year, which were taken from the brain 
of the Quisccdm versicolor Vieillot, has described tlie parasite as 
a new species. Unfortunately the specimens were but fragments, 
bearing no head. The tail end is rounded. The breadth 0*21 nmi. 
The body is uncommonly soft. The cuticle is smooth, not ringed. 
The eggs are 0*029 mm. long and 0*021 mm, broad. 

These Nematodes were found in the hinder part of both 
cerebral hemispheres. They formed a tangled mass lying below 
the pia mater. “ The bird was reported to have dropped down 
suddenly from its perch ‘ in a fit.’ ” 

The position of these Nematodes in the brain is a very unusual 
one. Dr, von Linstow mentions that the only case known to him 
is that of FlUarla helicina^ found in the brain of Flotm cmhhuja 
from Florida. 

Spieopteha sp. ? 

A number of larvm identified by Dr. von Linstow as belonging 
to some species of Spiroptera were taken from Centeies ecaudcf^tus. 
It is unfortunate that it was impossible to determine tlie species 
of this parasite, since, so far as I am aware, very little is known 
about the parasites of Centetes. All but one or two of the 
specimens in question were encapsuled in membranous tissue, 
probably peritoneal. 


List of Hosts Krith their Parasites clesci^ihed in the 
foregoing Paper. 


Host. 

'Felis tigris . 


TREMATODA. 

Position 

Pamsite. in host. 

JParagommus westemiani (Kerb.). Lungs, 


AOANTHOCKPHALA. 

Lemur brunnetts v. d. Hoeven Ji!chmm*JigncMis spinda Olfbrs. 

Lemur cormatus Gray . EcMnorhgmhns spirula Olfers. 

jPerodicticuspotto Bosinau Mrhimrhgnelms spirula Oilers, 


Jlerpetodrgas carinatvs . 

Python sp. 

Zamenis mncosus Boul. 


PENTASTOMIDA. 

Porocephalus herpetodryados, n. sp. 
.Poroeephalus moniUfonnls (Diesing). 
Porocephahis erotafi (Hainboldt). Lungs. 


NEMAtOBA. 


Asio hrachyotus . 

Centetes ecaudatus . 

CeryU torqnata . 

MeJotarsm eemdat%is . 

JELeterodon platyrhhms . 

Lepidopm eaumtus . 

Quiscalus versicolor . 

^oglodytes anthropopitheeus. 


PUariafoveata Schneider, 
Spiroptera sp. 

Filaria physahira Breni. 

Asearis angusticollis Molin. 
Angiostonmm serpenlicola v, liins. 
Asearis capsularia Rud. 

Filaria quiseali v. Lins, 

Asearis hmhriooides L. 


Orbit. 

Encapsuled. 

Stomach. 

Intestine, 

Lungs, 

Encapsuled. 

Brain. 

Nostrils, 


* Proc. Zool. Soc. London, X90t, voL ii. pt. i.: Abstmot of the Proceedings of the 
Zoological Society of London, 190i, No. 7, p. 1. 
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4. The IJuihl R.Njiloi'iilioii oF Soiilli AlVioa.—Ifl. List oF thi' 
Miimnials olitaincsl liy 31r. (irant in Zululaiul. By 
Oi.iiFiELii Thomas, hMF.S., and IIahoi.h 8<'ii\v.ann, 
F.Z.,S. 

[Itmnvod March 31, 1905.] 

(Plate XYT;=*') 

[The complete account of the new species described in tliis communication aiipears 
heiv; but as the manes and prelimlnaiy diap:nt)S(‘s were published in the Abstract,’ 
such species are disting'uished by the name being underlined.— Editoii.] 

In continuation of tlie collccting-wovk carried on by Mi\ 
0. D. PwikIcVh generosity, by wliicb our Na-tional Museum has 
already been so largo a gfdnor, Mr. C. H. B, Grant spent 
November and December 1903, and again, after a visit to the 
Transvaal, June to September 1904, in Zululand, where he 
collected the specimens of whicli tlie pi*esent paper gives an 
account. 

It was at Mr. Rudd’s own suggestion that Mr. Grant went to 
Zululand, and the resulting collections have more than fulfilled 
any expectations that could have been formed a.s to the value 
and interest of a series obtained there, for quite a number 
of the sj)ecies have proved to be altogether new to science, 
while in other cases forms only hitherto known from isolated 
or unlocalised specimens are now illustrated by good series of 
trustworthy skins. 

In several instances we have been able to revise confused or 
little-known groups, such a.s Jf?/oso7*ex and the Golden Moles, 
with the result that a number of new forms have pxnved to xieed 
description. 

Of these by far the most notowoithy is tlie Jiandsome Haro 
wdneh we have named Pmiolagus 'nukli^ wdiilo other interesting 
species are the Golden Moles, jUnUi/somus iris and J, ckrysillm^ 
and the difieront forms of Myosm'ex. 

The localities at which tin* specimens were obtained are as 
follows:— 

Eshowe. Altit\ide 550 lu. 

Sibudeni and the Jususie Yalley, about 20 miles to the N.W. 
of Eshowe. Altitudes 1100 to 1700 and 350 m. respecti\'ely. 

Ngoyo Hills, 15 miles E. of Eshowe, Jind about 8 miles inland 
from the coast. Altitude 200-300 m, 

Umvolosi Station, 3 miles from the river of the same name and 
about 15 miles from the sea. Altitude 30 4)0 m. 

Hlupluwo Btreaiu; about 20 mil^, N. of IJnivolosi. 

Of the last localities Mr. Grmit says:— 

Round the XJmvolosi Station siindy gi'tiss-cfovered fiats and 
undulating country stretch away to the south and east, dotted 

For oxplanatiou of the Plate, see p. 270. 
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with palms and thorn-bush, the thorns in places forming patches 
and thickets interspersed with a few good-sized trees, the surface 
broken witliljoth dry and swampy pans and vleys, and deep swampy 
sluits filled with dense reeds intersect the country towards the 
rivei*. A low range of hills runs along the coast. To the nortli 
the country becomes more broken and hills and deeper ravines 
begin to appeal*. 

About 8 miles to the south of the station is a dense thorn- 
forest of considerable size, called by the natives the ^ Bukudulcu/ 
■which joins and disappears in the great swamps and i*eed-beds 
through which the TJmvolosi River I'uns. 

Towards the Hlupeuwe and opposite the north end of the 
Lake the country is broken and hilly, palms are not so noticeable, 
but tlie thorns become common and more regular in appearance; 
often as one looks across some Inllside or down a, long valley they 
look pai'k-like in their regularity. One would almost believe they 
had been planted by hand. Belts of thick bush fringe nearly all 
the rivers, often being very dense and wide*” 

After putting aside the duplicates, the Zulu collection, which, 
as in the previous cases, is presented to the Museum by Mr. Rudd, 
numbers 222 specimens belonging to no less than 49 species. It 
thus forms not only one of the most important accessions that 
the National Collection has ever received from this part of Africa, 
but, owing to the number of the new forms contained in it, 
affords a remarkable example of the need for such a scientific 
survey of the faiina as Mr. Rudd is carrying on in South Africa. 
Mr. Grant, the actual collector*, is also to be congratulated on the 
striking results that have been obtained from his materials. 

L Fapio pobcarius Bodd. 

<5*. 588. SibudenL 

Zulu name ^ Jufyane' 

“ Difficult to secure and more often heard than seen, as they 
live in large troops in the thick forest. 

“They feed principally on fruit,,and where wild fruit abounds 
they can sometimes be obtained by waiting under the tree®, but 
they are at all times wonderfully wary,”—0. H, B, G. 


2. OeRCOPITHEOUS PYGERTraEUS OUV. 

iS . 832, 840. 9 . 82T, 841, Umvobsi Btation. 

(S . 846- Hlatwa Mstiict. , * 

The motterial at our dispc«^i m iat present insufficient to decide 
deffniW^iiiS ^to thO' relatfenshlp -of p^ffer^tlirus and kdmMi, so 
. w© ^opt toeildfe.name. ; " ■ ' 

“ Zulu'name ’ 

“ Common in the ^ Dt&trduku' tirorR-for^t, eight mffes. to the 
south of to station. Genei^y seen in pa^es of from six to 

^ In tile reading of the C, X, atid Q fere j I is ^ironoanced m 1, 

A as B, H as 8, and B as long H. B. 0, , 

Proo. Zool. BOO.--1905, ton L No. XVJJ. . 17 ‘ 
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twelve. In the early morning they sit on the tops of the ti-eos 
and ant-heaps enjoying tlie siin. The natives living in the bnsh 
eat the ‘ NkamSvhile those of the open con ntiy will not touch 
it.’^—0. H. B. G. 

3. Galago crassic^audatus Geofi*. 

. 677. $ . 676. Eshowe. 

(S . 881, 905. Ngoye Forest. 

(S. 915. I^goye Hills. 

‘‘ Zulu name ‘ Suikwe.’ 

“ Almost exclusively an arboreal animal. 

It sleeps during the day in some hollow tree, waking up at 
sundown, at which time and throughout the whole night its 
peculiar cry can be heard. 

“ At Eshowe it frequents the trees close to the houses and is 
said to be extremely fond of fowls’ eggs. 

‘‘ The specimens secured were shot at night with the aid of a 
(lark lantern, flashing it suddenly into the tree where one ^vas 
heard calling. 

This is a favourite method with the natives for obtaining 
them, by wdiom the skin is highly valued. Specimens from Katal 
seem much browner than those from Zuliiland.”—0. H. B. G. 

4. Epomophorus wahlbergi Suncl. 

c? '. 879. Ngoye Forest. 

Zulu name ‘ Gomboqu.’ 

** This Bat does not fly till nearly two hours after dark. They 
fly low and are very strong and rapid on the wn'ng. At this 
time of year they feed on the bei^ries of the syringa-tree.”— 
0, H. B. G. 

5. RhINOLOPHUS AUGUB J5ULUBNSIS Iv. And. 

d. 920. Ngoye Hills. 

601, 604, 605, 606, 607. $. 000, 602, 608. Jususie 

Yalley. 

This subspecies was describetl ^ mainly on Mr. Rudd’s 
specimens, No. 602 being the type. 

** Zulu name ^ Am alulwano.’ 

‘^Tiiis and the two following Bats were all secxired in thc^ old 
prospecting drives that abound in the country. The natives do 
not distinguish between them, but call all Bats by one name. 

The Horseshoe Bat is generally the first to appear in the 
evening. It is often to he seen before the sun has disappeared, 

“ Mpposid$ru8 is not so common as the others, many drives 
being visited without observing it.”—0. H. B. G. 

6. HiPPOsinmusoAPPER'Sund. 

* 6^6, 636, 637, 640. $. 638, 639. Jususie Valley, 

, V‘ ; r ^ 
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7. Nycteris capexsis Smitli. 

C?. G22, 625, 629, 630. 2. 624, 631, 632, 635. Jususie 

Yalley. 

A comparison of these specimens with those obtained by 
Mr. Grant in Namaqualand shows that the latter have con¬ 
spicuously lai'gei* ears. 

It seems probable therefore that A^. damamisis Peters t) of 
which a co-type in the British • Museum has similarly large ears, 
should be recognised as distinct from iY. ca 2 mms. 

8. PiPISTRELLUS KUHLII FUSCATUS Thos. 

911. Ngoye Hills. 

9. SCOTOPHTLUS NIGRITA Schreb. 

5 . 922. Ngoye Hills. 

10. Vespertilio capensis gracilior, subsp, n. 

d. 678. Eshowe. 

“ Caught in the house at night,”—0. H. B. G. 

Smaller throughout than F. capensis (which includes F. 
minntus ” auct.). The fur shoiter (hairs of back about 5 mm.). 
General colour, both above and below, darker, the light tips to 
the hairs shorter and browner. Back of ears less heavily haired 
at base, Bkull smaller than that of F, capensis^ but similar in 
shape. Teeth lighter and more delicate, with broader gaps 
between the inner halves of the upper molars, the inner lobe 
of the large premolars being pai*ticularly narrow, 

Dimensions of the type (the starred measurements taken in 
the flesh):— 

Forearm 29 mm. 

Head and body ^47 mm.; tail ^28; ear *'^'12; tragus 3*5; 
expanse ’'^216. Length of third finger 52. 

Skull—greatest length 13*2; basal length in middle line 10*1; 
mastoid breadth 7*8; height of brain-case 4*5; combined length of 
large upper premolar and first two molars on outer edge 3*1; 
front of lower canine to back of m^ 5*1. 

llah. Eshowe, 550 m. 

Tijpe. Male. B.M. no. 4.8.31.3. 

In working out this smaller form of the common F. capensis 
we have had occasion to examine the specimens and names placed 
hy Dobson under the headings of F. cape7isis and F. mimitus, and 
have found a considerable amount of revision necessary. 

In the first place, all the South-African specimens divided hy 
Dobson between these two species belong apparently to but a 
single one, for which the name F. capensis Smith, the eaidiest of 
all, is available. The forearm varies from 32 to 36 mm. (generally 
about 34); its skull is about 14 mm. in gieatest len^h; the 

17'=^ 


t MB. Ak. BctI. 1870, p. 905. 
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conibiiied length o! the large upper premolav and two inobus is 
B*4 mm, 

Hecouclly, the naine i*". onimfifts Temmiuck (1835-41) is n.uto- 
datt^d by Montagu (1808) tor a Lesser JJovsesluK‘ Bat, and is 
therefore untenable for any iiiemher of tlio prfssent gioiip. 

Next, Ves]7eriu/o >Sxnidovall, ])laeed by Dobson (witli a 

queiy) in the synonymy of B, Qnhmtuis,^^ is really a Fi^nstrdh/i^, 
as we have found by the oxainination of the skull of the typo, 
most kindly lent to us by Dr* Einar Lonnberg. It is, bowever, 
not P. namis, as might have been expected, Imt a species with 
ineis(ws and j)remoiars as in P. htiMii, to u'hich, altliongh much 
smaller, it would seem to be allic<h Although degenerated l)y 
chemicals, the large upper premolar and first two molars may }>o 
measured as 2*4 mm., a,n<l the lower tooth-row (exclusive of 
incisors) as 4*0 mm. The species does not appear to ha.ve been 
rediscovered since Waldberg’s time. 

Next, Ves2^Grt(go smithii Wagner, based on Ves2)erilUo mbmim 
Smith, of the ‘Illustrations* (1848), placed hy Dobson undcu* 
V, capeimsy must be a difierent Bat altogether, a,s it is said to luivc 
a forearm no less than 42 mm, in length. 

Lastly, the Madagascar specimonB ref(Hi'ed })y Do])son (and 
Peters, whose wintmgison some of them) to 
represent, as might have been expected, a species conspicuously 
different from its Cape ally. It may be called 

VESPEETiniO MATROliA t, Sp. 11 . 

Bize about as in Y, GC62)ensls, though the skull is shorter. 
General colour above uniform rich brown, the type matching 
“ vandyke-hrown ” of Bidgway, widely different from the greyisli 
brown of r. ca 2 )ensls, tlnderside between “raw umber” and 
“ mummy-brown,” rather lighter on the lower abdomen. Ears 
rather smaller than in F. mpmms and antitragal noicli deeper. 
Other external chai'acters apparently as in that species. 

Skull shorter, more romulocl,'and with a less lliittenod brain- 
case tlmn in F. capeitsk. Molars rounded, noi. st) broad trails- 
versely. Canines smaller and slenderer, the iUfference especially 
marked in tlie lower jaw, Anterior lower premolar only about 
half the transverse diaiuotor of the posterior oiie. 

Dimensions of the type:— 

Forearm 33*5 mm,; third finger 57. 

[Head and body (of a spirit-specimon with forearm 32 mm.) 
43^5; head 15*5; tail 29*5; ear 11*3; tragus on inner edge 4; 
lower leg and foot (c, u.) 19.] 

Bkull’-greatest length 13*5; basal length in middle line 10; 
mastoid breadth 7*7; combined length of large upper premolar 
and two molars 3*2; fx’ont of lower canine to back of 5. 

Eab. Madagascar. Type from Ambositra, Betsileo/ Altituihv 
about 1100 m. 

^ Tvaas. Linn, Soe. ix* p. Xoa, 
t Halagaay ford&rkbrowuy 
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Type. iMale. B.M. no. 97.9.1.32. Original nimiber 177. 
Collected 2 February, 1895, by Dr. 0. I. Foi*syth Major. 

This .species is at once distinguishable from its mainland ally 
by its rich brown colour and diftereiitly shaped skull. 

11. MiNIOPTEEUS SCHEEIBERSI hTatt. 

c?. 921. Ngoye Hills. 

12. Amblysomu s iris Thos. & Sehw. 

AhiUysomus iris Thos. & Scliw\ Abstr. P. Z. Ko. 18, p. 23, 
April 25, 1905. 

S 873. 2 829. Umyolosi Station, 50 m. 

{?)2 874. IJmvolosi Station. 

In view of the considerable cranial and dental differences 
<iCcuiTing between the different groups of the Chrysochloridte, wa 
think it advisable to accept the subdivision of the old genus 
Chrysochloris into three, as proposed by Prof, Cope All the 
Specimens as yet obtained by Mr, Grant belong to the genus 
Amblysomus (type A, hottentoUus Smith), no members of the 
genera Chrysochlo^ns (type C\ asiatica Linn.) or JBematiscus (type 
B. rillosm Smith) having fallen into his hands. 

With regard to the milk-dentition in this group, Dr. Leche 
lias recently shown that the tooth-change takes places at an 
unusually late periorl of life, so that there is no cranial evidence 
of immatuiity in specimens still retaining their milk-teeth. It 
is on account of this observation thtit we pi*ovisionally assign 
specimen no. 874 to the same species as 873 and 829, for while it 
shows no indication of youth the considerable difference between 
its teeth and those of the others might be explained by a difference 
of dentition t- But if this is the case, we practically have to assinne 
that the whole of the Museum series of A, hottentoUus are also in 
the milk-stage, for all have their teeth shaped as in 874 rather than 
as in 873 and 829. In support of this view, it should be noted 
that these two latter specimens are the only members,of the genm 
which have their molars conspicuously more worn than the teeth 
anterioi' to them, thus showing that they at least have theii* 
permanent dentition. 

Taking into consideration only the two specimens which are 
undoubtedly adult, the species may be desciibed as follows 

Size markedly smaller than in A, hottmitoUus^ and the claws 
rather feebler. Kasai pad apparently as in that species. General 
colour smoky blackish, the hairs slaty at their bases, dark silveiy 

** Amei*. Kat. xxvj. p, 127 (1892). Tha new name founded by Cope, Sematketis, 
luis the unusual distinction of being omitted from Palmer’s ‘Index Generum 
Hammalium/ Nor is it included in T^ouessart’s Catalogue, and we owe a knowledge 
of its existence to our friend Dr, Forsy4;h M^jor. 

t We have later found conclusive evidence that the broadly triangular premolars 
of No. 874, as figured in the Plate, are the milk-teeth. The British Museum has 
also since received from Mr. C, W. Turner a specimen of A, hottmtoUm with its 
permanent dentition in place.—10 May, 1905. 
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grey snbtevminaliy, the tips black with a greeniKli ii*i<lesee3K\\ 
Shies rather lighter, but without i*ufous tinge, \\lucli is howevei' 
present in specimen No. 874. TJiuler surface dark grey moiiso- 
grey”), a narrow median line rather darker. Chin dull whitisli, 
which colour extends upwards on each side on to the cliecks. 
Ciwvn and top of muzzle brown, finel}^ lletdced with w'liite, jiud w ith 
a patch about 2 mm. in diameter over each eye. Limbs grey liki* 
the lower surface, the wrists lighter. 

Skull similar in shape to that of A. hottenioUns^ but markedly 
smaller throughout. 

Teeth: second and third incisors and canine similar in siuipe, 
the last-named not markedly more triangnhn* in section. Fii-st. 
premolar (Pi. XYT. fig. 1) triangular, not elongated transversely. 
Two posterior premolais, and the mol;y*s, (piito separated fj'om 
each other, bimd transversely, veiy narrow antero-postoriofly, the 
outer cusps little developed, so that the outei* aiitcr(>-[)ostei*ior 
diameter of is only about 1*1 mm. In No. 874, wliich wo 
suppose to show the milk-dentition of the same species, this last 
diameter ’(including the prominent autei‘o-external cusp) is a,h()ut 
1*5 mm. (see PL XVI. fig. 1). Below, the last two premolars and 
the two molars have eacli a low posterior basal ledge, off whicli a 
small cusp may have been worn. No, 874 has the usual distinct 
posterior basal cusps. 

Dimensions of the type (measured in the iiesh):— 

Head and body 116 mm.; hind foot (s.u.) Id. 

Skull—greatest length 2S*4; basal length 20; greatest breadth 
15’6 ; greatest height 12*S; interorbital breadth 8 ; front of i^ to 
back of 10 ; palate, breadth across premolars 8*7, 

Hah. Umvolosi Station, altitude 50 m. 

Tyi^e. Adult male. B.M. no. 4.12.3.9. Original number B73. 
Collected 16 September, 1904, 

This distinct vspecies may l>e readily recognised by its smnlltu* 
size, as compared with A. /wCienMiifs. From J . ii. 

differs in having its upper anterior premolars of a <listinctly pr(’- 
molariform shape, Peters's species appa.reniiy having tin mi of the 
molariform outline also found in A. chrymllm^ dcscrilHMl below. 

These three specimens, a.re of partimdar interest us illustrating 
the veiy late change of dentition in the group, recently (lisco\’(n*ed 
by Prof. Leehe ^ in OhrysoMoris aslaiim. 

While examining Mr. Etidd's specimens wo have compared all 
the Museum examples of AmUysmumB hoUeMtoUm, ni,id find that 
the form foxtnd in Pondoland differs so much in colour as to 
deserve subspecifie recognition. It might be called 

AMBIiYSOHUS KOTTENTOTtUS JPONWLI.®, subsp. 11. 

Similar to true A, hotUnioUm in size and other essential 
but the dorsal area, from crown to rump, is glossy 

^.4. jocyii. p. $19 (1904). We owe to the hmduessi of Prof, n 

^ of the specimen he descnbecL' 
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blackish, as in A. iris, while the sides and under surface are still 
rufous, as in true hottentottns. But even the belly, in the most 
strongly marked esiamides, is of a luther smokier rufous than in 
the typical subspecies. 

Dimensions of the type 

Head and body 120 mm.; hind foot 14, 

Skull—greatest length 27; greatest breadth 17 ; height 12*5. 

Hah. of t^’pe. Notinsila, W. Pondoland. Other specimens 
from Port St. John. 

Type. Male. B.M. no. 4.6.6.4. Collected 10 February, 1904, 
by Mr. H. H. Swinny. Four specimens examined. 

The true A. hottentottns, of which tlie type is in the Museum, 
is a reddish animal, not or veiy slightly darkened on the back. 
The specimen from Znurbi^on, near Wakkerstroom, obtained by 
Mr. Grant, and mentioned in our previous paper, agrees closely 
with the type, and other reddish specimens from King Williams- 
town and Albany are in the collection. 

The species described as Chrysochloris holosericeiis by Lichten¬ 
stein and G. ruiilans by Wagner seem to be clearly referable to 
the true A, hottentottns. 

C. alhirosiris Wagn. is also a reddish form, but may prove 
to be distinct. Its identification with ('. leucorhina Huet by 
Pousargues is based on a mistake, for Wagner stated clearly in 
18551) though he did not in 1841J, that it had only 36 teeth, a 
statement which was overlooked by Pousargues. 

Another member of the genus which we may take this 
oppoi*tuiiity of describing is 

Amblysomus chrysillus, sp. n. 

Nose-pad broad, more than twice as broad as long, its lateral 
corners angular, but not produced backwards into a long sharp 
point as in Chrysochloris; transverse groove or infolding little 
prominent, not running to the lateral edges. Nostrils exti*emely 
complicated, even more so than in C. miatica, the opening neaidy 
blocke<l up by m-growing foliaceous projections. 

Bize comparatively small. Large claw of fore foot small, slendei*, 
less curved than in A. hottentottm; its length 8*5 mm., its basal 
diameter 3*2; the small outer claw about | the length of the 
large one, therefore longer in proportion than in the allied species. 
Geiieml colour pale, much paler than in any other species; the 
hairs of the upper surface with only theii* extreme tips brown 
(“ wood-brown ” in a specimen skinned out of spirit), the greater 
part of their length being silvery whitish (with a tinge of yellow 
in the type, but this is probably due to the spiiit), very slightly 
greyer at their bases. The brown is as usual most intense on the 

, * Amu $cl Hat. (1) iil p. S6B (footnote), 1896. 
t Bohr. Slug. Sapp. v. p. 581. 

3; Op. cit. iu p. isl. 
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crown, where it contrasts witli the cheeks, which are yellowisli 
white. Tinder surface yellowish wliite, the hairs light to tludr 
bases, line of demarcation on sides not <lelined. A slight greenish 
iridescence on the tlorsal hairs. 

Skull sma.1], in general outline more broa,dly triaiigida.r than in 

hoUeuiotUiB\ the breadth across the motirs nearly eqtialling tlie 
distance from the last molar to the tip of the first incisor. 

Second and thii‘d uppej' incisors flattened and grooved ex¬ 
ternally. Canines more or less premolaiifornr in shape, triangular 
in section. First preniolar as elongated transversely as the first 
molar, its anterior lobe rounded and little projecting. Other 
preniolars and inolai‘s with scarcely a trace of the usual antero- 
external projections. Lower teeth all unusually high ; pre¬ 
molars and anterior molars each with a small but distinct low 
secondary cusp at the postero-internal angle—absolutely iiiteiiial, 
not mesial as in other species. 

Dimensions of a specimen in spirit:—Head and body 93 mm.; 
hind foot (s.u.) 10; nose-pad 5*4 x 11. The type is rather younger 
and smaller: head and body 82 mm. 

Skull (the larger specimen)—greatest length 22; basal length 
in middle line 18 ; greatest breadth 15*6 ; greatest height 10*5 ; 
interorbital breadth 6*6 ; length of upper tooth'row 9*2; greatest 
breadth across preniolars 8. 

Hah. Delagoa Bay. 

Type. Female. B.M. no, 84.8.30.2. Presented by Mrs. Mon- 
teiro. Two specimens examined. 

This interesting little species has been hitherto confused with 
A. ohti(>swostris, but differs by its smaller size and whitish fur. 
Both species differ from A, lioiUntottus and its allies by the whole 
of their upper premolai's taking on a molariforiu shape, while the 
canine even is pressed into the same service hy having the shape 
usually characteristic of an anterioi* premolar. 

As a result of this modification thc^re are (putting asi<le tlie 
small nr) four large molai-iform teeth m^) as comi^ai-ed 

with three m^) in A . hoiientoUas and its allies, (See PI, XYI. 
fig. 2 h.) 

13. MvcmoRBX soLATERi Thos. Schw, 

c?, 887, 888, 906, and one in spirit, $ . 886,889, 190. Ngoyo 
Hills. 

Myosobbx solatebi TALPiNtJS, subsp. n, 

d. 814, 819, 823, and one in spmt, $. 818. TJmvolosi. 

Myosorex sceatebi apfinis, suhsp. n. 

, d r>84, 641, 642. $ . 580, 594, 643, 645, 666. Sibudeni. 

A more detailed examination of the series on which this species 
was founded convinces us of the necessity of distinguishing sub- 
specifically the specimens from the three localities mentioned 
above. , . 
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The cliaracl:ers of the three forms are briefly as foilow's:— 

2’] (josorex sclaierl sclaterL 

C4eneiTil colour dark bistre-brown. Skull in length 25 mm. or 
over, about 12 ]nm. in breadth. Hind foot 16 mm, 

Jlljosorex sclateri talpimis, subsp. ii. 

Larger. General colour above shining black, below sepia. 
Hind foot 18 mm. 

2[yoBOi'ex sclateri afflais, subsp. n. 

Smaller. Colour as in true sclateri. Skull in length about 
24*5 mm., in breadth about 11*3. Hind foot 15 mm. 

Below is appended a full description of the two new subspecies:— 

Myosorex sclateri talpixus. 

General colour of upper surface shining black, lighter on flanks, 
passing to sepia on the under surface. Individual bail’s aljove 
about 10 mm. long, basal four-fifths slate-grey, tip black. Long 
hairs on rump projecting noticeably beyond the short hair. 
Fur of under surface very fine and close, about 5 nun. long, 
basal t-wo-thirds slate-grey, distal third sepia. Upper sides of 
hands and feet light brown as in sclateri, claws light in colour and 
rather long. Tail dark brown above and below, no tuft at tip. 

Skull as in true sclateri, considerably larger and more strongly 
built than in IT. varim. 

Dimensions of the type (measured in the flesh):—Head and 
foody 100 mm .; tail 56 ; hind foot 18; ear 11. 

Skull—back of condyle to front face of i^ 25 ; basal length 21; 
breadth acxms bi*ain-case 12*5; length of upper tooth-series 10*5. 

Hah. XJmvolosi, Zululand, alt. 60 m. 

Ti/pe, Male. JB.M. no. 4.12.3.20. Original number 823. 
Collected 23 July, 1904. Bbur specimens examined. 

Tlnis subspecies maybe easily distinguished from any other form 
by its dark velvety coat, which is very like that of a Mole, 

Zulu name ^ Ngoso ukulu/ 

Inhabits the thick uinlergrowth on the banks of streams.”— 
0. H. E. G. 

Myosorex sclateri affinis. 

Smaller. Colour as in true sclateri Skull smaller throughout 
(see measurements below); the size rather more constant in the 
males than in females. The breadth across the brain-case is notice¬ 
ably greater in sclate^^i than in the present form, whose skull 
therefore appears very slender when compared with that of the 
Ngoye Hills race. The antero-posterior measurement of the 
second upper molar is slightly larger in sclateri than in ajiuis. 

Dimensions of the type (m^suredin the flesh):—Head and 
foody 84 mm *; tail 46; hind foot 15; ear 9. 
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Skull—back of condyle to front facc3 of 24’5 ; fasal 
19*8; breadth across braiii-ca.se 11-5; leiii*th of iippta* tootle 
series 10. 

HalK Sibndeni, 2Iulalaiid. Alt. 1700 m. 

Type, Male. B.M. no. 4.1.5.25. Original luunbei 041. Ool- 
lected 17 Deceinl)er, 1903. Eight specimens examined. 

14. Myosorex varius Smuts. 

$. 665. Sibndeni. 

cf . 806, 815 (1 in spirit). Iliiivolosi. 

“ Zulu name ‘ Owinini.’ 

^‘They are common everywhere, inhabiting the thick grass a.nd 
undergiowth along the spruits, in the vleys and at the edge of th(‘ 
bush, also in the bush itself, especially under fallen trees. They 
apparently live on the surface of the ground and do not Imrrov". 
They feed principally on small insects and are both nocturnal and 
diurnal.”—0. H. B. G. 

A specimen collected at TJmvolosi, B.M. no. 4,12.3.22, appears 
to represent a species allied to M, Umds, but we are xumhle to 
decide definitely as it lacks its skull. 

15. Oeociduea maetexsi Dobs. 

(J. 817. $ . 831 (2 in spiiit). Umvolosi. 

i , 909 (1 in spirit). Ngoye Hills. 

“ Zulu name ' Ngoso.’ 

“ Habits probably similar to G. flavescens, Kot by any meniis 
common.”—C. H. B. G. 

16. Ceocidxjra flavescbxs GeoflP. 

c?. 892. $ . 804. Kgoye Hills. 

This series agrees very well vith the specimens we consider 
typical of fimesGens Geofi", which is not the case with the series 
from Umvolosi. 

“ Zulu name ^ Kgoso.^ Oommon. Inhabits the cultivatnl and 
desalted native lantls, the thick undei’growth in the vleys and on 
the banks of stimms. Entirely nocturnal.”—(J. IT, B. G. 

17. Orociduba flavescexs flayiduea, subsp. n, 

d. 860, 861, 870. $ . 830, 866, 869. Umvolosi. 

Size smaller than in true flmescens. Colour throng] lOut as iu 
that animal, the tone, perlmps, slightly warmel^ 

Upper surface rather lighter tha.n Mars brown ” (Eidguay); 
under surface smoke-grey, frequently with a yellowish sufiiision. 
Interramia and wrists indistinctly white in several specimens. Old 
males with a well-developed lateral gland, the hair covering it 
conspicuously whiter than the sun*ounding pelage. 

Skiall and teeth much smaller and more delicately built than in 
true Jfmescem, the difierence in size being very marked iu the 
molar teeth ; in the type of ^avidula is only 2^6 mm. in brc33idth, 
xVhilb it is Si*2 mm, in the case of the larger form. 
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Bimensioiis of the type (measured in the hesh):—Head and 
])ody 102 in in.; tail 51; hind foot 14*5; ear 10. 

Skull—hack of condyle to front face of i^ 23*5 ; basal length 
20*5; ]n*eadth across brain-case 10; length of upper tooth- 
series 9*8. 

IlalL Uinvolosi, Zululand. Alt. 70 m. 

Ty 2 ')e, Male. B.M. no. 4.12.3.29. Original number 861. Col¬ 
lected 5 September, 1904. Six specimens examined. 

While there is a general agreement in size throughout the 
Shrews assigned to C, Jlamscens^ these specimens from XJmvolosi 
are so markedly smaller that we think they should have a sub¬ 
specific name. 

18. Heepestes gracilis punctulatus Gray. 

d, 581. $. 610,614,653, Sihudeni. 

d'. 833. $ . 800. Umvolosi. 

$ . 899, Ngoye Hills. 

As we have shown in a previous jiaper, H, g, 2 ^uneitilatiis is a. 
pei'fectly tenable subspecies, which is widely distributed ovei' 
South-east Africa, being replaced further north by the palei' 
II, g, cawd. 

‘‘ Zulu name ‘ Oagiti.’ 

Seems to be exclusively a hush animal, living singly or iit 
imirs, but not in colonies. It is moi-e often taken with dogs than 
trapped. It sleeps and breeds in some hollow tree and lives 
piincipally on insects.”—0. H. E. G. 

19. Herpestes galera Erxl. 

$.917. ISTgoye Hills. 

20. Crossarchus fasctatus Desm. 

^. 852, 853. $. 855, 856. TJmvolosi. 

Zulu name ^ Oguya.' On the whole rather a rare animal. It 
frequents the thorn-bush and thickly wooded sluits and river- 
banks, generally in parties of half a dozen. When chasied the 
whole party will, as a rule, take shelter in the same hole. The 
skin, especially the banded part of the hack, is valued by the 
natives, It feeds principal^ on coleopterous insects.”—C. H. E, G. 

21. Lycaon pictus zuluexsis Thos. 

Two native skins. Itak Mts. 

Zulu name ^ H’Kenjane/ 

** The two specimens sent were obtained by the natives from a 
troop of some eight individuals which had probably come from the 
XJmvolosi Biver, The survivors did not remain long, but returned 
to the river* 

The natives say they are rather ravage when hard ptessed, 
and are very <lestructive to goats and sheep.”—0. H. B. G. 
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22. PcBCiLOQALE ALEiNTJonA Gmy, 

cf. 659. Sibudeni. 

2 . 598. JiLSusie Valley. 

‘‘Zulu iifiine ‘ Myeiielesaiia.* 

^‘Coiiniion, 1)ut exceedingly dilHcidt to trap. They frecpieiit 
tlie thick overgrown sluits aaid kloofs in and around the Kaliir 
inealie-patches, but do not live in the bush. 

The male specimen was killed in the act of eating a- vley 
Otoinys. 

‘^Tliey have a pungent smell, but not so strong as Icionyic 
capenslsJ^ —0. H. B. G. 

23. SoiURUS PALLiATiTS ORNATUS Gray. 

C?. 880, 895, 901, 907, 910, 914. $ . 884, 891, 903, 908, 912, 

913. ISTgoye Hills. 

Zulu names ‘ Inpuguloti ’ or ‘ Ijindane.’ 

“ Similar in habits to the European squii'rel. It is not easy to 
approach and keeps entirely to the thick forest. It does not 
seem to live in paities, but two are often observed together. This 
animal is curiously local in Zululand. It is common at Ngoye, in 
the neighbourhood of Kosi Bay, and on the Maputa Eiver, linear 
the mouth of the St. Lucia Lake and in the bush toward Cape 
Vidal it is rare. It is unknown between Ngoye and the Lake 
district and in l^atal.”-~.C. H. B. G. 

24. Tatera brantsh Smith, 

S . 838, 842. $. 813, 839, 872. IJmvolosi. 

“ Zulu name * Ibuusi.’ 

Fairly common, especially in the native gardens and potato- 
patches. Their burrows are of considerable size, especially on the 
grass-covered flats, where they are undistuxbed. This animal is 
very wary of traps, and can only be caught with a buried ti*ap 
baited with a sweet potato. T tried digging tliem out, but the 
holes went down to such a depth that they were lost in the loose 
sand. Strictly nocturnal and a vegetable feederd’-—0. H. B. G. 

25. Grapiixurus murinus Besm* 

c?.595,65G. $.648, 663,672. Bibudeni. 

Zulu name ‘ Mpuguloti/ 

** Fairly commoxi, but nocturnal. Almost exclusively ji bush 
animal, though sometimes found in the rocks on the hill-sides 
some little distance from the bush.”—C. II. B. G. 

26. Otomys irroratus Brants. 

$. 675. BihuclenL 

This specimen agrees closely in skin and skull-characters with 
the series collected by Mr. Grant in the neighbourhood of Cape 
Town, which may he considered as representing Brants’s irroratm, 
; >, Zulu name ‘ Ihusi/ 

.' Fairly common, frequenting the overgrown shuts and vleys 
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close to water. Like other members of the genus, they will 
seldom tal^e baits, but are usually caught by their accidentally 
riiuniug over the tiup. They live singly or in pairs, and do not 
burrow/’—0. H. B. G. 

27. Otomys laminatus Thos. Schw. 

Otomys laminatus Thos, & Schw, Abstr. P. Z, S. Ko. 18 p, 28, 
April 25, 1905, 

6* 657. $, 673. Sibudeni. 

This species may be shortly described as a member of the 
irroraUts group, with nine or occasionally ten laminae on the thml 
upper molax's instead of six oi* seven, and seven on the first lower 
instead of four. 

General colour of the upper surface, in the type, raw umber 
(Bidgway), slightly more rufous on the rump, which may, how¬ 
ever, be due to faded fui*, and paler on the flanks. The female 
distinctly darker in colour, more as in irroratus. Fur soft, fine, 
and thick, about 20 mm, long, basal four-fifths blackish slate, a 
subterminal ling rufous, extreme tip black, Undei* surface dull 
yellowish, the bases of the hau*s grey. Forehead a.nd clieeks like 
back; lijis, interramia, and throat dull yellovisli white. Ears of 
medium lengtli, internal surface thinly covered with fine yellowish 
hair, naked externally. Upper surface of hands and feet lilackish 
grey. Tail thickly barred, blackish above, dull buffy below. 

>Skull as in mwxiius, but with a widely different laminal for- 

mula, viz,: 

Dimensions of the t}^e (measured in the flesh):—Head and 
body 180 mm,; tail 120,; hind foot 31; ear 22. 

Skull—greatest length 44; basilar length 35; zygomatic 
breadth 22; nasals 20 x 8'4; interorbibil breadth 4*5; palate 
length 20*4; length of upper molar series (crowns) 9*7 ; antero¬ 
posterior diameter of bulla. 7*2. 

Hah. Sibudeni, Zululand. Alt. 1050 m. 

Male. B.M, no. 4.5.1,45, Original no. 657. Collected 
1 January, 1904. 

The difference between the laminal formula of tins species and 
0, irromtus is »so gi*eat that we have no doubt the former should 
be specifically distinguished, Mr. Sclatex", iii his ‘ Mammals of 
South Africa’ mentions a specimen from Pondoland that agrees 
with hmimtus in having nine lamime on the third upper molar, 
and should probably be refeired to this species. With the ex¬ 
ception of this specimen, no greater variation has been recorded 
than between six and seven. ^ 

With regard to Lichtenstein’s Muryotis ohsmra from Kaffimia, 
we are informed by Dr. Matschie that the type is not now to be 
found in the Berlin Museum, so that the imme may well remain 
buried in the synonymy of the common 0. irroratus. 


* Vol, ii, p, 27. 
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28. Mus CHKYsopniLUS (le Wint. 

rj . 577, 593, 596, 001,670. $ . 592, 575, 591, 658. Hibu<leni. 

(S. 620. 5 . 617,627. Jnsnsie Ynlley. 

. 808, 812, 820, 87)8. 5 . 797, 821, 835, 868. Uiiivolosi. 

d'. 885, 919. c?. 918. Ngoye Hills. 

“Zulu name * Cwenca.’ 

“ InhaLits the clmnps of rocks on the hill-sides and krauLzes, 
as in other parts of the coimtiy ; it occa.sionally invades houses, 
where it is a perfect nuisance. Mainly a vegetable feeder ami 
nocturnal.”—C. H, B. G. 

29. aIus noLiCHuiius Smuts. 

J. 878. ]S^goye Hills. 

30. Mus coucHA zuLUENsis, subsp. n. 

C?. 576, 579, 582, 644. $ . 574. Sibudeni, 

dr.513. $.571,572. Eshowe. 

(S, 621,628. Jususie Talley. 

<d . 789, 807. $ . 786, 788. XJmvolosi. 

A long-tailed, fulvous-suffiised form of the group. 

General colour of the upper surface ‘‘ bistre,” with a distinct 
fulvous suffusion, which is much more marked in some specimens 
than others. Posterior half of the back strongly pencilled with 
black. Fur very soft and fine, the hairs of the back about 
10 mm. in length. XJnderfur slaty-gi:‘ey basally, fulvous at tip. 
Flanks lighter than back, biifiy yellow fading into the greyish 
white of the under surface. Fur of belly grey basally, duty white 
terminally, except on interramia, where it is entirely white. Head 
coloured like back. Ears covered -with minute veiy dark browm 
hairs. Hands and feet dirty white or cream-colour, very different 
from the snowy white feet of true concha. Tail considei*ably 
longer tlian in coi{>cha, bi’own above, lighter below; scales about 
13 to the centimetre. 

Skull slightly larger than in the typical subspecies and with 
longer palatine foramina. 

Dimensions of the type (measure<l in the flesh): -Head aiul 
body 123 mm.; tail 123; hind foot 23 ; ear 19. 

Skull—greatest length 30*5; basilar length 25*0; brain case 
breadth 12*0; zygomatic breadth 34*5; length of palatine foramina 
7*3; length of upper molar series 4*5. 

Mab, Umvolosi Station, Zululnnd, Alt. 70 m. 

Type. Female. B.M. no. 4.12,3,62. Original number 786. 
Oollected 25 June, 1904, 

An examination of the type specimen of Smith's cottcha,^ and of 
other modern specimens from the same region, shows that that 
animal is a shorter-tailed, smaller, whiter-footed, and greyer form 
than its representative in Zululand, to which we have therefore 
decided to give a special name. 

ihe only other South African form in this group is M. Bilamue 
Wagn*, of which Thomas has examined the type in the Munich 
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Museum. This has a tail only 85 mm. in length, as in eoucha, 
iim\ so may he provisionally retained in the synonymy of that 
species, whore it has been placed by cle Winton and Sclater. 

31. Mus COLONUS Bmnts. 

787, 792, 793. $.798. Umvolosi. 

The four specimens correspond closely with the type of 2Lis 
'imUdensis Smith. 

“ Zulu name at Umvolosi ‘Igundane/ literally rat.’ 

“ Common everywhere, both in the country anil the native kraals. 
ISTocturnal only.”—C. H. B. G. 

32. Leggala minutoides Smith. 

$. 589. Sibudeni. 

$ . 871 (1 in spirit). Umvolosi. 

Zulu name ^ Ngoso.’ 

“ Apparently rare; the specimens obtained were trapped in 
thick bushes close to houses. Nocfeurnal only.”—^C. H. B. G, 

33. Arvicanthis borsalis Smith. 

cJ. 882. $ . 883. Ngoye Hills. 

“ Zulu name * Mbiba.’ 

It is undoubtedly rare and very local.”—C. H. B. G. 

34. Arvicanthis rumilio Sparrm. 

^. 587, 590, 654, 655, 660. $ . 585, 649. Sibudeni. 

$. 795. Umvolosi. 

This very richly marked series shows an unusual amount of 
variation from light yellowish grey to strong buffy yellow. 

^^Zulu name^MbiW 

Common in all grassy places, exclusively diurnal and a 
vegetable feeder. It makes single holes in which to breed and 
sleep.”—0. H. B. G. 

35. Saccostomxts mashon-e de Wint. 

d*. 796, 851, 862, 867. Umvolosi. 

We axe glad to be able to continue the use of the himilmr 
generic name Saccostomits^ as we do not consider that it is invali- 
(lated by the existence of the earlier Saccostoma Fitzingei*, on 
whose account Mr. Palmer has renamed it Eo8accom?/$ 

Zulu name ^ Igundane.’ 

Uncommon. Inhabits the undergrowth on the banks of 
streams and the native lands. The pouches contained mostly 
sweet potato and seeds of various wild plants. Kocturnal only.”— 
C.H. B.a 

36. Steatomys pratbnsis Peteis. 

tj. 791. Umvolosi. 

Bhould the Zululand form be found to differ from that in- 


* Science, (3) xvii. p. 873 (1903). 
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luibifcing the Zainl^esi Ynlley,, the name krehsn Peters would 
probably be available for it, 

Zulu name ‘ ISTgoso/ 

** The specimen sent was t1u‘ only one ohser\H‘d and was caught 
in the long grass on a sandy slope close to a stream. Hie uativt^s 
(lid not know whether it was coininoii or not.”-“C. H, lb (h 

37. Georychus hottektotus Less. 

$. 843. LTinvolosi. 

“ Zulu name ‘ Mfuvuzi/ 

This animal makes runs and niounds similar to Amlfh/somiib\ 
It occasionally woi*ks Just below the surface. It is veiy partial to 
the nath'e lands and is strictly a v'egotable feeder.'^—0. II. B, G. 

38. Dasymys tncomtus Bund. 

d*. 651,669, Bibudeni. 

“ Zulu name ‘ Ibusi/ 

Habits very similar to Otom^s irromhis, frecjuenting the ^deys 
like that species, but not necessarily close to water.”—0. H, B. G. 

39. Thryokomys swiNnEREKiAKus Temm. 

d. 618, Jususie YaUey, 
d. 875, 876 imm. Hmvolosi. 

d. 850. Hlupluwe Stream, Hlatwa District. 

“ Zulu name ‘ Ivondwe ^ C Mavondwe ’ pliuul). 

“ l^ot so common as it might be owing to its being killed off by 
the natives, both for food and because of the havoc it works among 
the mealies. It inhabits the thickly overgrown sluits and banks of 
steams, as a mile close to some mealie-garden. It is very (|idck 
when pursued and is only to be caught by using dogs. It (ianuot 
be trapped owing to the softness of its skin and flesh, the part 
that is trapped being pulled off* and left,”—0. H. B. G. 

40. Lepus saxatilis zuntrEKSis, subsp. n, 

d. 799. Umvolosi. 

Similar to the true mimtills, but smaller and with shorter OJirs. 

General colour above drab-brown, freely pencilled udth black ; 
flanks much lighter, owing to the absence of the black «.minla;tiou. 
Individual hairs about 20 mm. long, basal two-thirds grey (no. 9, 
Eidgway), subterminal ring dark brown, tip ^^ecru-dnib”; under- 
fur veiy thick, grey basally, (hmk smoky-brown terminally, Under 
Bui’face pure snowy white; throat coloured like back. Muzzle, 
interramia, and a ring round eyes dirty white; clioeks, forcdiead, 
and anterior surface of ears coloured like back, internal margin of 
ears lined with light buffy hairs, external margin with white, tips 
of ears black. Nape of neck bright ochiuceous-buff,” XJndej* 
surface of fore and hind limbs pure white; upper surface light 
mndj gi‘ey. Tail black above, white below. 

Skull considerably smaller than in the Cape form, and with 
smalte bmllsB (see measurementH below). 
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DiliieDsiolhs of tlie type (measured in the flesh):—Head and 
body 4f57mm.; tail 94; hind foot 109 ; ear 106. 

llab, Umvolosi Station, Znluland. 

Type, Male, B.M. no. 4.12.3.91. Original munber 799, Col¬ 
lected 30 June, 1904. 

This EoaStern form of the common L, saxatilis is so much 
smaller", and has such a conspicuously smaller skull, than its Cape 
ally, that we have no alternative but to give it a special subspeeifie 
name. Further material from different localities will be needed 
before any exact idea of its distribution can be obtained. 

While comparing the specimen with the Museum series of skins, 
rve have also been much struck by the characters of the tliree 
specimens of this group collected by Mr. Grant at Klipfontein, 
noticed by us in our paper on the Hamaqualand collection. 

This 'Western race is markedly larger than the Southern or 
Cape form, represented in the collection by two specimens from 
Deelfontein collected by Messrs. Grant and Seimund during the 
late war. In agi’eement with Waterhouse^ and other authors, 
we synonymise the remainder of the names hitherto applied 
to members of this group with the true Lepus saxatilis Cuv., of 
which, in the absence of modern material from the neighbourhood 
of Cape Town, we provisionally take a Deelfontein example as 
representative. We propose to call the Hamaqualand form 

Lepits saxatilis meoalotis, subsp. n. 

Size very large. Geneial colour as in ztdmnsis; flanks and 
throat rather lighter; muzzle, cheeks, and round the eyes silvery 
grey; basal two-thirds of internal margin of ears lined with long 
pale huffy hairs, distal third lined with black, external margin 
bordered with white. Hape-patch between “clay-colour” and 
“ isabella-colour ” (Bidgway), rather darker than in zukcmsis; 
hair on under surface of fore and hind limbs gi'ey basally with 
white tips, producing a silvery appeax"ance; tail much longer than 
in the Zulu or Deelfontein forms. 

SkuU approximately of the same size as that of the'specimen 
from Deelfontein taken as typical of true samatiUs^ in spite of the 
fact that its external measurements are much greater. 


Head and body... 

Dimensions of 
the type from 
Klipfontein. 
mm. 

. 542 

Specimen 
from Deelfontein, 
B.M. no. 8.3.8.11. 
mm. 

528 

Tail .. 

. 132 

115 

Hind foot.. 

. i3r 

128 

Ear .. 


130 


S(j^. Klipfontein, Hamaqualand. 

Type, B.M. no. 4.2.B.10S. Original number 520. Collected 
23 June, 1903. 

^ Nat. Hist. Mamua, vol. ii. p. 98 (1848). 

Proc. Zool. Soc.— 1905, Vol, I. Ko. XVIII. 18 
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A short table of comparative skull-measiiremeiits will serve to 
show the distinctness of the Zulnknd form, while tlie Kuiiiaqita’- 
land race may he distinguislie»l at once by tlie great size of tlio 
ears. 


Specimen frena 

Type of beelfontein, Type of 

X. s. metialotis. H.M. no. S.a.O.lL L, s, anlmtms* 

Greatest length. 

lum. 

1(12 

nnn. 

103 

mm, 

91 

Basilar length . 

77-5 

7S> 

70 

Zygomatic breadth . 

44 

45-5 

42 

Nasals, oblique length. 

43*5 

44 

40 

greatest breadth. 

23 

23-4 

21 

Interorbital breadth, inside 
wings. 

21 

20 

17*5 

Breadth of brain-case. 

33 

33 

29*5 

Diastema ... 

30 

30 

25*5 

Palate length ... 

37*5 

38 

34 

Palatal foramina. 

27x12 

27*5x10 

24*5x11 

Length of cheek tooth-series, 

16 

17 

15-5 

Antero-posterior diameter of 
bulla. 

12 

13 

11 


It is perhaps 'woith mentioning that in the type of L. s. 
megalotis the small posterior molar is wanting on both sides 
of the upper Jaw* This abnormality occims, according to the 
observations of Dr. Foi'syth Major, more frequently in Hares of 
this species than in any other. 

Zulu name, ‘ Gwaja/ Bather .scai^ce, owing to the continuous 
persecution of the natives with traps and snares.”—0. H, B. G. 

41. Pronolaous nxjjym Thos. <fc Bch'w. 

Prouohgtis ruddi Thos. Sehw. Ahstr. P, Z. S, No. 18, p. 23, 
April 25,1905. 

S . 664. Bibucleni. 

This fine Hare, which we have liamed in honour of Mr. Budd, 
has a somewhat complicated history, owing to a confusion between 
it and the true P. emssicaitdcdns Ckofi*. 

In 1832 the latter species was described on a specimen from 

Port Natal ” still in the Paris Museum. This typical specimen 
is mounted, and has its skull still in the skin, whence none of the 
successive Directors have thought fit to have it extracted. 

In 1853 the British Museum x^eceived from the Zoologicial 
Boeiet/s Museum a Fronolagim which was determined as P. ermsi- 
mndatm^ and remained the only adult representative of the group 
until comparatively lately. It was therefore always treated as 
being the true miB8i^aud(x»lM$, as, for example, in Thomas’s paper ^ 
describing c, ny%kc$ and curryi^ ydnem its hind foot 

and m?anial lengths are quoted as being those of Geoffrey’s 
msnmab 

^ Am* N. H, (7) x. p 044 (1900), 
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But on the arrival o£ tlie fine series from Deelfontein, 
Nsiinaqualnncl, and Zuurbronthat have resulted from the Sloggett 
and Rudd collections, it soon appeared that this specimen belonged 
to quite a distinct species, different both in size and cranial 
characters, and of which we have had great pleasure in recognising 
a second specimen in the present example. 

The specimen, ‘‘ No. 22972,” used to illustrate P, crassiGauclatiiiS 
in Mr, Lyon’s recent work on Leporidse^ is evidently also an 
example of this larger and rarer species. 

But as the two species both occur in or at least near Natal, the 
type locality of missiccmdatiiSi and are very similar externally, 
the question has naturally arisen as to which is the original species 
described by Geofiroy. Fortunately Mr. J, L. Bonhote has been 
able to settle the question for us by taking over to Paris, and 
comparing directly with the type, an example of the smaller species 
from Natal collected by Mr. Wroughton. Jndging mainly by the 
length of the foot and the quality of the fur, Mr. Bonhote is 
definitely of opinion that the type of crassicaudatus is the smaller 
form, and we therefore now describe the larger one as new:— 
Size larger than in cnmicaivdatus. Fur very distinctly harsher, 
as coarse as in a European Hare, while in crassiccmdatiis the fur 
is very soft, especially on the feet. Ground-colour coarsely 
grizzled black and pale buffy, the long bail’s black with a pale huffy 
subterniinal ring. 'Wool-hairs everywhere slaty-grey basally,but 
their tips blackish brown on the back, buffy rufous on the rump, 
and buffy on the sides. Head, and especiaUy cheeks, clearer grey. 
Under surface reddish buffy, the centre of the belly more whitish. 
Front half of outer surface of ears pale greyish broivn, its basal 
portion fringed with dull whitish hairs, its upper third narrowly 
edged with black, which disappeai's, however, on the extreme tip; 
inner surface of ear pale greyish white. Nape-patch dull greyish- 
brown, with but little tinge of rufous. Limbs buffy rufous, 
becoming more whitish on the digits. Tail not quite so bushy as 
in crcmieaudaius, deep reddish throughout. 

While the external distinctions from cmssicaudah6$ are but 
little tangible, the skulls are extremely difierent, as may be seen 
by the following contrasted descriptions:— 

In P. rialdi the skull is large (see measurements), heavily 
laiilt, the, muzzle broad and heavy proximally, and the frontal 
profile convex. Postorbital wings proportionally small, the 
posterioi* angle between them and the brain-case broad and open. 
Anteiior shoulder of zygoma-root strongly projecting forward. 
Pidatal foramina large, broad mesially, narrowing posteriorly, 
where they are constricted .by the sharp inwardly-directed edges, 
wMch entirely hide in this region the walls of the nasal chamber 
below them. Sphenoid openings on each side of the front half 
of the presphenoid narrowed to mere sUts» Builse very small, con¬ 
siderably surj^assed by the paroccipital processes. 

Smiths. Misc. Coll. vol. xlv. {imi 

18 ^ 
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Incisors with their iiotcli shallow, situated in a coia])arn,tively 
broad flattening* of the front surface of the tootli. La,)*g‘e upper 
molars and preuiolars (shown in Lyon’s pi. xci. fig*. 8) with tins 
uncrenulated anterior enamel-wall of tlie posterior lainitui of each 
tooth extending nearly halfway across the tooth towards the outer 
border; crenulated adjoining outer parts of the enamebwalls of 
the tw'o lamime subequal in development, strongly crcnidnted. 
Anterior lower premolar with its anterior enamel-wall deeply 
crenulated. Thin front wfill of the hinder lamina of each lower 
tooth (apart from lUg) very strongly crenulated. 

In F. crasskmidatus^ on the other hand, tlie skull is small, more 
slenderly built, the muzzle narrow, and the frontal profllo flat. 
)SupraorbitaI wings larger, tbeir hinder edge closer to the brain- 
case. Anterior shoulder of zygoma, small. Palatal foramina large, 
evenly broadened to tlieir binder edge, widely open beliind, with 
slanting and scarcely ridged mai‘gins wdiicb do not liide the walls 
of the nasal chamher below. Sphenoid openings comparatively 
large. Bullae fairly lai'ge, not surpassed by tlic small paroceipitai 
processes. 

Incisors with a comparatively deep sharply defined notch 
dividing the two stiongly con%*ex portions of the anterior surface. 
Large xipper cheek-teeth with the itncrenukted part of the 
anterior enamel-wall of their posterior laminje extending only 
about a third across the tooth; in the crenulated part of the 
enamel-walls the hinder wail of the anterior laminie is cousideiably 
more developed than the front one of the posterior, and all are less 
strongly crenulated than in P. rucklL Anterior lower premolar 
simply notched in front. Front wall of the hinder lamina of the 
large lower cheek-teeth scarcely crenulated. 

It wall thus be seen that while externally F, riMi is veiy like 
P. crmsimiidatusj the differences in the skull a.i*e so considerable 
that almost any part of the skull, or any single tooth, can be 
readily assigned to one or the other. 

Dimensions of tlie type of P. r^lddi (measured in the flesh) 
Head and body 482 mm.; tail 52; hind foot i)9; ear 98. (Tlu% 
hind foot of P, crcmicmidaitis is sehlom over 80 mm.) 

Bkull—greatest length 92; basilar length 72; zygomatic breadth 
40; nasals 44 x 22; interorbital bieadth 16 ; intertempora l 
breadth 13*3; diastema 30; palaM foramina 26x8*5; palatel 
bridge 9'7. 

Corresponding measurements of two members of the P. emmi- 
mndaim group are to be found in Thomases descriptions of P. c. 
n^ihm and P. c. mrryi^. 

Mod). Sibudeni, Zululand. Alt; 1100 m. 

TyfB. Male. B.M. no. 4.5.1.78. 

The discovery and elucidation of this remarkably fine hare is a 
vsiluable result of Mr. Rudd's exploration of B, Africa., and one of 
special interest, as it forms a second sj^ecies of the recently erected 
genus Frmolagm. 

: , ^ ^ km. M^g. K.H. (7) 3E. i>p. MS-a (1002). , 
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Proilolagus rmlcU would appear to be coniined to a coiupara- 
tively small area in S.E. Africaj while P. crassiccvudcUiis in its 
different subspecies {nyihm^ melcmunis^ curryi, &c.) is spread over 
all South Africa, from Kyasa in the north and Namaqualand on 
the west to Wakkerstroom and Natal on the south-east. ^ 

‘‘Zulu name ‘ Nfcenetslia.’ 

“ Rather uncommon. Frequenting the stony ci*ests of the hills, 
but taking to the bush if pui*sued. As in other parts of South 
Africa, Fronolagiis frequents one particular spot to leave its 
droppings and may sometimes be trapped there in consequence. 
The natives hinit this species incessantly.”—0. H. B. €4. 

42. Peocavia capensis Pall. 

d. 615, Sibudeni. 

“ Zulu name ‘ Imbile.’ 

‘‘ Uncommon—partly on account of its forming an article of 
food for the natives, and also because places suited to its habits 
are scarce in this distiict. It frequents the loose boulders under 
the krantzes, thickly overgYown with vegetation. 

“ Other specimens besides the one sent home were shot, but 
were not secured.”—0. H. B. G. 

43. Cephalophus natalensis Smith. 

d. 863,877. Umvolosi. 

“ Zulu name ‘ Mkumbi,’ 

“ This little buck seems to keep entirely to the coast-line of 
Znluland and Natal. It is luther local, but where found is common. 
It is strictly a bush-buck and in habits is very similar to the blue- 
buck, but perhaps is more partial to swampy ground.”—0, H. B. G, 

44. Cephalophus monticola Thunb. 

d. 674. ?. 611, 616, 646, 662, 667. Sibudeni. 

“ Zulu name ‘ Impiti,’ 

“ Yery common in the bush, which it never leaves, even when 
hal’d pi’essed. It sleeps <luring the day under a fallen tree or in 
thick undergi’owth in some di’y place. When chased by a clog it 
invariably makes for the nearest sluit of running water and runs 
in the middle of it, going downhill. It makes a snuffling noise 
Avhen running and a loud ‘ baa ’-like cry when caught by a dog or 
badly wounded.”—0. H. B. G. 

45. Cephalophus'GE iMMi lijin. 

d. 619. Jiisusie Yalley.' 

d* 794,826. $.809, 857* Umvolosi. 

d. 849. Hiatwa District. 

“ Zulu name ^ Mpuusi.' 

This species and the Oribi are the only two open-country buck 
left in the greater part of the western districts of Zululand. The 
latter is now extremely rare and rigorously protected. Unlike 
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most Soutli-African buck, tlie Duiker never stands wlien once put 
up until it is out of sight. To tliis it pro})ii])ly owes its existeiiet^ in 
many parts, as a native will seldom risk wasting liis powder and 
shot on a miming object. It lies down during^ the day in tlio 
patches of thick grass on the hill-sides and feeds from sumlown to 
just before sunrise. It is very destructive to pumpkins and sweet 
potatoes, but does not touch mealies.’—O. H. B. (h 

46. Eaphiceros campestris Thunl). 

(S . 803. 5. 804, 810. Umvolosi. 

$ . 847. Hlatwa District, 

Zulu name * Nxina.’ 

“Common, inhabiting the grassy flats and undulating open 
country. It is especially fond of lying in the long reddish grass 
in the dry \ieys, probably because of tlie similarity of its own 
colourmg.’^-~d. H. B, G. 

47. Oervicapea arunbixijm Bodd, 

. —. $ . 848. Hlatwa District. 

$. 801. Umvolosi. 

“ Zulu names ^ Mplangti,* ^ Sasako,’ Basogo,’ and ‘ Umsigi.’ 

** Fairly common, frequenting the long grass on the flats and 
hill-sides and the deep reed-filled sluits. It is easy to apprcntch 
and when flu.slied it stands and looks back before it has gone far. 
In this part of the country the does outnumber the bucks by (piite 
six to one, owing to the latter having been killed out.*'—0. II. B. G. 

48. Ceevicapra pulvoritpula Afzel. 

cj . 846. Hlatwa District. 

“ Zuhi name ‘ iTxala.’ 

“ Fairly common. Tliey keep entirely to tho stou}' hilbsiiles 
and are not easy to approach. Tlie most I saw togetlier wore 
four.^’--O.H.B,a 

49. Teagelaphtjs sylvatious Bparrm. 

$. 668, Sibudeni. 


EX?UKAT1CN OF PUTiC XVL 


Fig. 1. irh (p,259). at. Upper view of skull k Left uppor tootb-row, 

permaufiut dentition, from tfie type. <*. Tho same, miIk4entitio«, from 
■ ifo. 874 

AmMmmm clrifHUm (p.261). ff. Upper view of skull Left upper 
todta-row. 


B. oonim^* a. Upper view of skull Left upper tooth-row, 

perpianeat dentition, o. The same, milk-dentition. , 

4 mMi (p. 273)., Skull of type, lower aspect. 

(mrr$fi (p. 374), Skull of type. 


itetop. 3^ Kfe so* .p. fe,' said'w*^,. isofi. 
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5. Description of a new Newi from Yunnan. 

By G. A. BouLKNGfEE, F.E.S., V.P.Z.S. 

[Beceived April 13, 1905.J 
(Plate XYIL^) 

Mr. John Graham, who has made so many additions to oixr 
knowledge of the Reptiles, Batrachians, and Fishes of Ynnnan, 
the latest of which is the remarkable Discoglossid described by me 
as Bomhinator maxbmts t, has also obtained several examples of a 
new Newt, which I propose to name in honour of Bx'. Wolterstorff, 
of Ma,gdebui-g, one of our Corresponding Members, who for some 
years has been engaged on a Monograph of the Tailed Bati’achiams 
of tJie Old Woidd. 

Molge WOI.TERSTORFFI, sp. n. (Plate XYII.) 

Fronto-squamosal arch bony, thick. A che\Ton>shapecl series 
of palatine teeth, the apex on a line with the choame. Tongue 
small, subelliptical, the sidas slightly free. Head without 
grooves, once and one-fourth to once and one-third as long as 
broad, its length contained three and two-thirds to four times in 
the length to base of tail; the greatest width of the head behind 
the eyes, which are rather small and feebly prominent; snout 
broadly rounded; labial lobes much developed. Body rounded in 
both sexes; no dorsal crest, no Tertebml ridge. Limbs moderate; 
fingers and toes depressed, free; outer carpal and tax'sal tubex^cles 
small but distinct, the latter sometimes very px'ominent. Tail 
strongly compressed, blade-like, with upper and lower ci*est, 
obtusely pointed, its length about that of head and body. 
Oloacal lips as in if. vulgaris. Skin perfectly smooth and shiny; 
a sti’ong gular fold. Blackish olive above, with an orange or 
orange-vermilion vertehi'al stidpe, with or without round or 
I'oundish spots or dots of the same colour; oi’ange-vermilion 
beneath, with black spots or marblings, which may be confiuent 
into longitudinal bands; lower edge of tail vei’milion-qrange. 


Of the six specimens sent by Mr. Graham, all except male 

* For ©stpkuation of Plate, see p. 278. 
t Anil, & Mag, H, (7) xv. 1905, p. 188, pi. xiii 


mm. 

Total length .. 110 

Ihom sn out to cloaca ... 55 

Width of head. 

Pore limb . 19 

Hind limb . 22 

Tail .. 55 
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of wbich measurements ai-e here given have preserved the external 
gills,—another instance of the neoteny already observed in Tailed 
Batrachians living at great altitudes. The altitude of Yxinna.n fu, 
where the specimens were obtained, is about 6000 feet. The 
skull in these bi*anclnfei*ons specimens is fully ossified and lias 
all the featiu*es of the mature state. The female is full of ripe 
spawn. 

In the structure of the skull and the absence of crest or digital 
web in the male this new species approaches the Bpanish- 
Portuguese 3L hoscce Lat., and the Chinese-Japanese J/. ‘pyrrho- 
gaster Boie, the aihnity of which I pointed out many yeai’s ago 

EXPLANATION OF PLATE XVIL 

Jlolffe leoUerstorffi, sp, n. 

a. Male, natural size, side view. 

h. Male, natural size, lower view. 

c. Female, natural size, side view and lower view. 


6. On Hybrid Hares between Lepus timklus L. and Lej^nis 
europmts Pall, from Southern Sweden. By Bihab 
Lonnbbkg, 0 JI.Z.S., &c. 

[Received February 21,1905J 
(Text-figures 53 54.) 

Among the sportsmen of Southern Sweden it has for several 
years been regarded as a fact, that hybrids were produced between 
the native Variable Hare of Scandinavia {Lepii$ twiiduB L.) and 
the Common Hare of Middle Eui’ope (Z. mtopmw Pall,), intro¬ 
duced for Kpoi*ting purposes from Denmark or Germany, Tliis 
opinion had not, however, been proved by any scientific inves¬ 
tigation, and the question therefore remained open. 

Hybrids between mammals living in an entirely wild state are, 
as is well kiAOwn, exceedingly rare, although such among domeKsti- 
cated mammals, or even those kept only in confinement, are (pxite 
common as well as numerous with regard to the combinations. 
It seemed thus desirable to, subject the supposed Hybrid Hares of 
Scania to a closer examination, Por this purpose J tried to obtain 
further information about them and material for investigation t* 
Thanks to the kindness especially of Count Tage Thott and Count 
0. C. Beck-Friis, 1 have succeeded in getting several specimens, 
which proted to be hybrids, and the same , and some other gentle- 
men fn)wdshed me with fresh material for comparison, 

’ is nm kept iu' tbe Swedish Maseum of Nattiral Hiatofy ht 
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The first Hare I had the pleasure of receiving, and about 
tlie hybrid nature of which there cannot be the slightest doubt, 
was shot the 28th of October, 1904, by His Royal Highness 
Giistavus Adolphus at Bkabersjo in Scania, on the rich and well- 
kept hunting-grounds of Count Tage Thott, and inrniediately sent 
up to the Swedish Museum of Natural History in Stockholm, 
where it is now mounted. It is a female of rather large size, 
measuring about 60 cm. from the snout to the root of the tail. 
The length of the head is about 11 cm. The length of the 
ears, measured from their base on the outer side, but without 
the hairs at their tips, is 129 mm. (or with the hairs 137 mm.), 
the length of the hind foot from the heel to the tip of the 
middle claws is 17 cm., and the length of the tail, not counting 
the hairs, 87 nim. 

From these dimensions it may be seen that this Hare does 
not agree with Leptis timkliis or with L, eitroptms with regard 
to such measurements that are of vahie for the distinction of these 
two species, viz., those of the ear’s, tail, and hind foot. Tire first 
two dimensions are plainly intermediate between the correspond¬ 
ing ones of the species of Hare mentioned above. The maximum 
length of the ear of Lepaa twiiclus, measured as above, seems to 
be about 11| to 12 cm., and the same dimension of L. eu 7 'opmu$ 
about 12 cm. The tail of the former without the hairs is about 
60 to 72 mm., and of the latter 95 to 105 mm. The hind foot of 
L, europceits does not seem to exceed 150 mm., at least not much, 
when measured as above, while that of a full-grown L. timichis 
usually is from 160 to 165 mm., In this respect this hybrid 
specimen consequently has attained a larger size than either 
parental species. 

A description of the colour of the hybrid reveals the double 
origin just ns plainly as the measurements. It is almost com¬ 
pletely still in its summer pelage, but the new winter coat is showing 
here and there. The nose is rust-coloured above as in X. mropcem. 
The sides of the nose are lighter, partly whitish. The lips are 
whitish, light greyish in the middle; the chin and throat are 
white. Tlie sides of the head and the nose are rust-colom’ed, 
but somewhat mixed with dark brown hairs. There is a darker 
vertical spot below the anterior angle of the eye. The anlemor 
and upper vibrissse are black, the lower and posterior white. The 
hairs of the forehead are dark brown with yellowish-white tips, 
the combination producing a general yellowish-brown colour. 
The anterior surface of the ears is quite similar to the fore¬ 
head, the median surface rust-coloured. ; the posterior half and 
the base have assumed the winter coat and are white; Ishe tip is 
margined with black, a 15 mm. brm.d black band extending about 
27 mm. from the tip (including the hairs). The inside of the 
ear-conch is in the middle whitish, but the more conspicuous 
marginal parts are rusty yellow. The sides of the occiput from 
behind the eyes and below the ears rust-coloured mixed with 
white. The middle of the occiput, from behind the ears, and the 
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upper nedvfire white, but with the uuder-tur ]"»as tlly ruvstvyellow. 
The coloiu' of the ])ack is due chicil}' to the longest hairs, ^^'lue]l 
a.re dark brown witli bioacl subapieal rings of yellowisli wldto. 
Nearly cohered ])y these is a stratuui of rust-eoloured shorter 
hairs. The general colour of the upper parts of tlie body bocoiues 
through this arrangement gi^eyish brown, lighter than the 
summer coat of Le^ms timidus, hut less rusty red than that of 
L. eu7^027cetis. 

The under-fur is wdiite, and on the sides the winter coat has 
developed so far that here and there cloudy .spots of vdiite ar’e 
visible, and the lower parts of the flanks are clouded by white 
nearl}' all over. The shoulders couhl almovst be termed yellowisli 
wiiite, the thighs ashy grey (“blue*’) with intermixed dark hairs 
and a, slight tinge of rusty. The under parts are white with a. 
3 ^ellow stripe bordering the flanks. The fore legs and feet are 
light rust-coloured as in Lepus eiti*opceus, wdth white spots of tlie 
winter coat. The hind legs are as the thighs, only a little lighter, 
but the heel has a dark spot like the back. The hind feet ai*e 
almost white on their upper surface, but some rust-coloured 
patches are left of the summer coat. The tail is white with a 
l3lackish-gTey stripe above, better developed than in Le^nis imidus 
but much less so than in Z. europmcs. 

The chest is light brownish grey with the white winter coat 
shomng through. The belly and inner side of legs are white. 

The white ^*bhie” winter coat is to be regarded as an in¬ 
heritance from Zeptts timidm, but it is evident that in the 
summer coat the head, neck, legs, and feet have had a colour that 
has agreed very well with that of Z. ettropceus. Consequently it 
appears as if those parts which in summer are most like Ije^ma 
miTOpxBUB in the winter become most like Z. iimkkts^ which is a 
rather interesting fact. 

When skulls of these two species of Hares are compai'ed with 
one another, the difference in the sliape and sixe of the nasals is 
most conspicuous. Those of Lepifs (imidns are broader and 
shorter and form in the middle a mther broad, flattened area., 
from which the lateral paits are almost angularly bent and slope 
down towards the premaxillary. In Z. enroj^t^m the upper 
surface of each nasal is evenly cciuvex, and this resnlts h\ mnldtig 
the groove between the xxasais in the metlian line deo]>er than in 
the former species. The upper and lateral parts are also less 
defined from each other in this species. The nasals in the hylndcl 
are quite intermedmte in *slxape. The convexity is less pronounced 
than in Zepm europmus^ but the median groove is deeper than in 
Z. and so on. The greatest width of both nasals is 

contained fully twice or moie in the greatest length of the same 
hoixm m Z. europmus, but, as a rule, this is not the case in 
with which the hybrid agrees in this respect, 

arches, of Z. tiTmdm are more strongly developed 
aW|,lrf«^fe^thah'in L, europmus. The shape of the anterior end 
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of eacli zygoma-tic avch is especially different in tlie two species. 
In L, europmm the distance from the anterioi* end of the deep 
groove for muse, masseter kitemlis (portio profunda) to the 
anterior vertical border of the arch itself is gi*eater than the 
height of the same portion of the zygomatic arch. In L. timidus 
the condition is quite the opposite, the height of the anterior 
portion of the zygomatic arch being greater than the distance 
from the anterior end of the groove or fossa mentioned above 
and the anterior border of the arch. In the hybrid the condition 
is intermediate, but nearer that of L. timidus. The anterior, 
inferior angle of the orbit in the hylnid has a structure wdiich, 
singularly enough, differs from that of both parental forms. 
In both the latter the jugaU and the lower part of the pi^'oeessm 
sphem-orhitalis of the maxillary project in such a waj' that a 
rather deep fossa is formed in the inferior anterior angle of the 
orbit between the bones mentioned and the aiveolai* protuberances. 
This fossa is, however*, entirely missing in the hybrid. This 
depends evidently upon a different arrairgement of the insertion 
of the muscles. In the parental forms, to judge from my material, 
the anterior portion of the micmeier lateralis is confined to the 
interior surface of the zygomatic arch and its upper margin in 
the anterior corner of the orbit; but in the hybrid it spreads 
further forward on the facial area, where a tubercle and some 
rugosities indicate the limit of its insertion. The difference be¬ 
tween the hybrid and the parental forms indicates accordingly an 
increase of a part of the masticating apparatus in the formei*. 
The very great development of the whole zygomatic arch of the 
same shovrs that other parts of the mas*seter as well have been 
enlarged to a considerable extent. The greatest height of jugal 
is in the hybrid 12*5 mm., while the greatest corresponding 
measurement for L. timidus is 10 mm., and for L. euro^xms only 
a little more than 9 mm., so far as my material goes. The fossa 
pterpgoidea in the hybrid specimen is larger (its width being more 
than 8 mm.) than in either of the parental species, and its shape 
is iixtermediate: thus the mmculus pterpgoideus intemus lias a 
wider area of insertion in the hybrid than in the parental foiuns, 
and the great breadth of the lamina lateralis proves the same 
for the m. pterygoideus exterm(>s. The sulms temporalis of the 
squamasum has in the hybrid almost the same shape as in L. iimi- 
du$, that is to say deeper and narrower than in Z. europceus. 

, The supraorbital processes are very stfongly developed in the 
hybrid, but the frontal region of the skull behind the promsti>$ 
supraorbitalesposteriores is very strongly constricted, not measuring 
more than 13 mm. This, which is the more striking when the 
great size of the skull is considered, I regard as an inheritance 
from L. europmus ; as of ten skulls of L. timidus none is so narrow, 
th,e limits of variation being 15-19 mm. and the usual dimension 
17 mm. In Z. eurepeem the same dimension is in my material 
from 12 to 15 mm. , 
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The foremost preinolar of tlio inaxilltiry is more simple in 
L, eiiro'pmus^ with, as a rule only two eiisnucl-fohls, wlhle the 
sniiK'i tooth in L. iunldm lias three, Ju this res[)ect i.he hybrid 
resemhk^s the latter species, as text-fi^*uro 53 shows. But the sixe 
of the teeth is, as also can he seen from the figure, larger than 
the avei'age in the parental species. 


Text-hg. r>3. 



ABC 


First premolar of the maxillary: A of X, miroptsm, C of L, tim'duBi and B of 
hybrid between both, (A and C 10 times enlarged, B 8 tiines enlarged,) 

« 

^ This description appears to he sufficient not only to prove the 
presence in the hybrid of chamcteristics from both the parental 
species, hut also to show that the hybrid is physically very strongly 
developed, even more so in cei*tain respects than either of the 
parents. The masticating-power of the hybrid appears to have 
been especially grea.tly devolt)ped, with a giiuding-surface larger 
than the average in the parental species. This has needed a 
greater deveiopnicnt of the muscles moving this appaiutus, and 
with the increase in sisse of the muscles the bones standing in re¬ 
lation to them have become altered, wiiich indkuites iiow f^asily 
oven such characteristics as those derived IVom the skull may 
become altered (see tc3xt-fig, 54, p. 283). 

Two mouths later, when all the Hares, even in Scania, luid 
assumed tlieir winter gm^b, some more specimens were receivetl 
from (Joimt Thott, They all differed somewhat in colour* Tlio 
two dai’kest had the fore-neck and breast, the colour extending 
even somewhat on the flanks, uniformly deep rusty red. The 
hairs of the upper parts were mostly black with broad subapic^il 
or apical bands of a rusty yellow. In these two specinienB 
there were only very few traces of a lighter winter coat on the 
sides of the hind legs. The third was a little lighter and had 
a broad band above the tail on the lower back mixed with 
bluish gr0y. These three werO no doubt true examples of Lepm 
. fourth, however, seemed more than doubtful. It 

tb© t^hd fold may, howew,-«omefcim©9 be seen. 
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was iniidi li^*hter tliaii the otijers. The goiiiTal colour of the 
hack is a sandy greyisl] yellow, proilucecl by the pale yelloAV to 
wliitish-yellow tii>s of the liairs wliich nhiiost ontix’ely conceal the 
next portions of the liairs which are daik brown. The tnulei‘-fnr 
is silky white. Tlve sides of the breast Irivo a silvery-white luize 
on a rusty ground-colour, produced by long white bail's and white 
tips to the other hairs, the lower portions of wdiieli are rusty. The 
lower neck and chest have a. pale rusty-yellow ground-colour, 
which, however, is almost concealed, or at least veiled over, by 
very long white tips to the hairs. The liead is like that of a 
Lepns in its winter coat, but the white areas ai'e more 

extended and more purely white, and the darker parts lighter, 
rust-coloured. The throat is pure white. The eai*s are somewdiat 
lighter than those of L, enro^yams. Tlie hind-neck is rust-coloured, 
much mixed with wliite. Hind-quarters and a portion of the 
lower back to an extent of 7 cm. are bluish a,sli-coloured. Fore 
legs rusty red in front, otherwise white; hind legs white with rusty 
patches. Tail white with a narrow stripe of greyish black 
above. 

The dimensions of this Hare were:—-Total length about 58 cm.; 
length of head 11^ cm.; length of ears (measured as above) 
13 cm.; hind foot 16 cm.; tail 10 cm. These measurements are 
partly intermediate between the average measurements for 
L. timidtiB and enropmuB, especially the length of the ears. The 
hind foot is nearly as large as in X, timkhis and the tfiil as in 
L, euTopems. These facts taken together with the colour indicate 
that tins specimen is a hybrid. Biich an opinion is also 
strengthened by an investigation of the skull. The greatest width 
of both nasals is contained more than twice in their length, as in 
L. but otherwise their general shape is intermediate. 

The height of the zygomatic arch is only 9 cm., but its foremost 
part in front of the <l6ep groove for the insertion of metBseti^T 
tomb's is almost higher than long, and diifers in this respect from 
the condition found in X. mropxfMB, The foremost prenudar of 
the maxillary has three eiiamel-folds. 

Although, as the description indicates, iliis specimen is a hybri<l, it 
resembles X. europtPAm moi*6 than the former hyhi'id docs, and it may 
therefoi‘e be possible that it is the product of a secondary ci^ossing 
between a hybri<] of the first degi*ee and a specimen of X. 

No real proofs for such an hypothesis can be offered, but it is made 
probable per mahgiam by tne existence of other speeimens which 
also may be supposed to be products of a secondaiy croasing, but in 
this latter case between hybrids of the first degree and X, tmidm. 
The first of such specimens was received in the middle of January 
1005, from the estate Trams-Gunnarstorp in Scania, belonging 
to Governor Tornerhjelm. Its ears were intermediate in length 
and measured about 13 The tail was rather less than inter- 

of this mpmmiix had be^a cat away i» ftont of the 
' euatoto; fa Swodaa, probably origmally aw act 
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mediate, measuring only 7^ cm., and the hind foot was 16 cm. 
In its general coloin* it resembles L. timkhis (bluish-grey vaiiety) 
moi’e than the specimen described above, but there is, on the other 
hand, a very conspicuous inheritance from Z. eiiropceus. The back 
hi IS a rusty-brown colour modified by whitish and yellowish hair- 
tips, but below these tips the hairs ai*e not so dark as in Z. exwo- 
pcmts, and may be described as dirty umber-biwvn. On the sides 
of the breast the broad white or whitish-ashy tips dominate, and 
below them the hairs are rusty brown, and the under-fur is light 
rusty yellowish-grey. The chest is covered by very long white 
tips to the hairs, but below these the fur is pale rusty yellow, a 
certain inheritance from Z. europceus. On the neck and romid 
the ears the rusty colour is less concealed as the white tips are 
shorter. The fianks and hind-quartei'S are mostly bluish ash, 
perhaps with a rusty hue on the flanks. The same colour extends 
on the lower back about 12 cm. from the tail. The feet are 
coloured as in the foregoing hybrid specimen, but the tail is less 
grey above, although more so than in Z. timidus. Still more 
like Z. timidus was another hybrid presented by Count C, C. 
Beck-Friis, and shot at Borringe, in Scania, at the end of 
January 1905. The gi-eater part of the body of this Hare is 
bluish ashy, bub a large patch 18 cm. in length and 7 cm. in 
breadth on the back behind the shoulders is sandy browm. This 
colour is produced by a mixing of rusty yellow, white, and brown 
tips to the hairs, but below these tips the hairs are almost as dark 
brown as in Z. et(,rop<eu$, from which it undoubtedly is an inheri¬ 
tance. Towards the periphery at the patch mentioned this colour 
be(‘nmes paler. The under-fur has a more or less rusty tinge all 
over the back. The hairs of the neck are rusty with white or 
ashy tips, and the hairs of the chest and lower neck are pale rusty 
yellow with long white tips to the haii*s; but here, as well, the 
itiheritance from Z. eiiropwus is quite conspicuous. Kose and fore¬ 
head rusty; sides of the nose and the head and a broad stimk 
behind the eye white, a patch below anti behind the eye ashy 
grey. Ears rusty brown on the anterior sitle, black-tipped, and 
white behind; inside of the eai^conchs coloured as in Z. mropmus. 
Their length may be termed intermediate, as it measures 12^7 cm. 
The hind feet are also intermediate in length, measuring 15*8 cm. 
The skull resembles most nearly Z. timidus with regard to the 
shape and dimensions of the nasals and the zygomatic arch. 
There are three enamel-folds on the fimt premolar of the maxillary, 
but the third is not much developed and it resembles therefore 
the same in Z, europcms 

* rSiuce tlxig paper was read 1 have had the oppoi-tuiiity of seeing another 
specimen of hybrid Hare which had been shot near Gothenburg. The ** German 
Hares “ introduced thare had been obtained from Pr^tnkfurt-am-Main, where 
europism assumes a more pronounced winter garb extending over the fianks and 
haunches. The Variable Hare has also in the neighbourhood of Gothenbmg a 
lighter winter coat than in Scania, and is often quite white, consequently the 
hybrid Hare from Gothenburg was much lighter than the hybrids firOm ^ania. 
It was almost white with a lax^ge brownish sMdle-patch. The cbamcteristic rusty 
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As the two speeiiiiens bust described si tow inixul eliaractors, 
deiivetl from A. evroptvif^ as well as from A. thuidfis. Iheir hybrid 
nature appears to htt jjrovech But, on tlie other Itand, as tlic 
characters derived from the Variahlt* Hare art' niorc^ dominating, 
there is a pi'o])ahi]ity that they are jiroduets of a secondary crossing 
as allinled to above. If sinh a, supi)o.sition l'»e correct, the liyhrids 
lietweeu the two species of Hare now liiang iii Bemiia musi» 
lie fertile witli tlio rental stock. The genital organs of such 
specimens as i lla^'e had the opportunity of exaiuiuing appeared 
to be quite normally developed and not at all smaller than in other 
Hares, when killed in the winter. As the two sj^x^cies nro closely 
related, the interbreeding a.nil the fertility of the by) aids do not. 
appear to be uimntural or imexpeeted. It is nevertheless inter¬ 
esting to verify this. 

Ooiuit Tage Thott informs me tim.t it is a. ratlior commoi: 
occiiiTence, which lie himself a.ml Ids gamekecqiers liave obsenTcl 
many times, that Hares l)elonging to the two diflerent species 
copulate with each other. It is evident fi'oin this that the two 
species have no antipathy, aKS sometimes is the ease even 1 between 
related species. The result of this must therefore be that hybrids 
are produced in such localiticvs whei*e i'e])resentatii'es of liotli 
species meet. It is especially likely that a crossing may take placje 
when either species has been introduced into a country formerly 
inhabited only by the other, as is the case in Southern Sweden. 
It also appears as if the opinion of the sportsmen there was correct, 
and that there is aai actual occurrence of hybrid Hares in all 
degrees of mixing of both species. If then, a>s is supposed an<l 
also seems probable, the hybrids are fertile, the Orfd result may he, 
either a new race which, so to say, .swallows the t\v<J original s}ioci<\s 
through unlimited intercrossing, or, may he, one of Ihe races gains 
superiority ovei‘ the other, the latter in course of time being 
eliminated and disappearing, while the former luneds true and 
becomes more and more pure again. At least in some places in 
Hcania, as for instance a.t Bkabersjo, the latter seems to bo the 
casewdth fjepus europmf^^ or tho ‘‘(terman Ha re,as w{^ call it 
hi this country, Ooiuit lliott has told me that when this spetdes 
had bean recently introductHl, such speedmons as lui regarded 
m hybrids ware rather numerous, but later tiny ha,v<^ liecouM^ 
more and mox^o scaxTC, ho that among tho iirs't two humhed 
Hares shot this last season only one (vfe., the one first de¬ 
scribed ill this papei") seemed doubtful; the otliers were conshlered 


colour of the under-fur of the chest, the broad black stripe on the comparatively very 
long tail, prove a certain amount of inheritance from L» mrapm$. The measmv- 
ments ana thecharacterislics of the skull indicate the hybrid, nature of the specimen 
Well. 

Jbe, diSerences between the specimens of X. mrapmB from Bastern Germany 
Denmark alluded to above are rather striking, at least when both are 
much darker above and having tbe chest coloured 
therefore* that thit Ba’nish Hares forma s^'arate 
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to 1)e ti*ue L. eiiropcms. Whether the condition is different at 
other places in Scania, T do not know. 

The two species have not, as is well know^n, the same habits. 
The ‘‘ German Hare ” frequents open and cultivated fields, 
in which it seems to select and prefer the most fei'tile spots. 
The Yariable Hare, again, gives preference to a landscape where 
forests or groves and shrub-covered hills alternate with pastures 
and cultivated fields'^. These biological differences might perhaps 
result ilia third kind of modus mvendi^ viz., that either species ma,y 
select its own suitable localities and “ settle ” there, without mixing 
any more with the other or interfering with the same on its own 
grounds, so to say. In such a way an explanation might be found 
foi* the fact that in other countries, where both these species of 
Hares occur side by side in a wild state, or where, at least ^lartly, 
their areas of distribution overlap, so very few hybrid-crossings 
have been found, to Judge from the available literature. Or is, it 
probable that such hybrids ai*e not so very uncommon ? In such a 
case they must have been overlooked, for the literature concerning 
similai* cases is very scanty. 

In ‘ Zool. Garten ’ t 0. von Loewis writes that he has seen at 
least a dozen such hybiids within 20 years in Livonia, and states 
that he has ascertained the correctness of this opinion through 
comparative measurements; but his narrative is confined to this, 
and he does not quote any measurements nor give any description. 

In Switzerland it appears that hybrids have been found between 
the Common Hare {L. em'opceus Pall.) and the Alpine Hare 
(Z. vmronis Miller), At least pai‘ti-coloux'ed specimens have been 
described as such by Tschudi and others. Captain Th. C. zu Balden- 
stein described 1883+ a Hare which he had obtained in Dec, 1862 
at Paspels in Switzerland, and which seems to have been most 
probably a hybrid, to Judge from its colour a.nd from the statement 
that the ea.i*s and tail were shorter than in Z. europceus, with 
wdiich the specimen otherwise agreed in size. There is, however, 
no description of the skull, so that it would have been fortunate 
if the case had been more fully pxnved, even if it must be admitted 
as very probable. 


I'rom this may he concluded that the food cho'^eix by the two species is some* 
what different, and that of L, euro^mis probably more tender. This again may 
serve as an explanation of the differences in the development of the masticating- 
ai>pai‘attt )3 of the species in question, that of Z. mropmua being somewhat weaker, 
with naiTower zygomatic arch, &c. (conf. above), 
t Jahrg. 1877. 

j Jahresber. d. naturf, Oos. Graubiindens, n. F. viii. Jahrg. 


Pape. ZpoL. Soc.—1905; Yoh. I. No. XIX. 
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7. Oa the Giant Eland of the Bahr el Ghazal, Taarotnigus 
derimniis ffiffcfif (Heu^'L). By A* L. Bittler, F.Z.S., 
Superintendent o£ Game Prcs(3rvation, Soxulan. 

[Received Alarcli 21,190f5.] 

It i.s with great pleasure tliat I at last Bixd myself able to 
give a, faix'ly accurate description of the Giant Eland of the 
iMir el Gliazal—the grandest of all Africnii antelopes. 

The name Boselcqdius (jUjas was given to the Eland of this 
region by Von Hcniglin in 1*863, and was based only on a massive 
pair of horns wdiich measured »35 inches in length and 32 inches 
between the tips. Later on, the observations of Schweinfurth 
j)roved that this Eland belonged to a striped form, but from that 
day until now no complete description of tlie animal has ever been 
1 ‘eeorded. 

In the ‘ Book of Antelopes’ this Eland is treated as a subspecies 
of Taurotmgas oryx^ but, natixiully, no desci‘iption of the animal 
being available, Messrs. Bclater k Thomas were very doubtful 
where to place it. Thus (* Book of Antelopes,’ vol. iv. p. 199) 
they say In these respects (the great size of the horns and 
the presence of white stripes) it would seem to appioach Tmtro- 
tragiiB derbimms^ but Schweinfurth says nothing xibout the black 
neck of that species.” And on p. 208 they remark“ It may be 
identical with Tmwotragus oryx livingstonii, but as Heuglin has 
given it a name we will allow him the benefit of the doubt for the 
present, and will call this northern striped foiin Tm 0 *otragti$ 
otyx gigcKs until finther investigations have been made.” 

This name I have ventured to alter to Tcmrotragics derbianm 
gigm^ as there is now no doubt whatever that tlie animal is no 
sxibspecies of Taurotragtis oryx^ but a very close ally of the West- 
African Eland. With this it agi^eas in its large, wide ears, in 
having the neck black with a sharply defined white posterior 
margin, in the black on the lower sxirface, ixi tlie stripes, and in 
the black patches above the insiile of the knees. (These patches 
are present also in 2\ oryx, but absent or only faintly grey in 
y. oryx Umngatoniii from which the Bahr el Ghazal Ehmd proves 
to be quite distinct*) Indeed, froixi darUanm the Soxxdan 
form seems to differ only in its much lighter bo<ly-colour (a pale 
^*caf4-au-lait’’ fawn instead of a rich ruddy brown), in the 
greyish white of the black-maned dewlap, and in carrying even 
grander horns. 

I have from time to time been able to examine nine pairs of ^ 
horns of this Eland, ^nd they are wonderfully large and massive. 
The finest pair I myself have handled measured 39| inches 
'i ^ in length and 39 inches between the tips, but several 

were rmf little inferior. It is probable that 
6;^^,<lhe|tfc,oemipiml]^ attaint What seem 
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to me t}’]:)ical horns are very straight, stout, and heavy, have the 
spiral ridges very strongly developed, and generally measure 
nearly as much between the tips as they do in length. 

The first specimens of this Eland killed by an Englishman (to 
my knowledge) were shot about two years ago by CoL-Bergt. 
Boaitlman, Egyptian x4.rmy, in the country west of Dem Zubeir— 
just north of the 7th degree of N. latitude. The extreme 
thickness of the neck-skins proved too much for the worthy 
sergeant’s taxidermic ability, and he managed to save only the 
skulls and horns. Beyond the facts that the animals were striped, 
that he could only just get his arms round theii* necks, and that 
he shot them in pyjamas from the door of his tent (!), I could not 
obtain much information from him. 

About a year ago the late Captain Haynes, E.A.M.C., wMle 
accompanying a punitive expedition in the Mam-i^iam country, 
wounded a bull, but had to leave the animal owing to want of 
time. A few days later the gallant officer received the wound 
which caused his death, subsequent to which the head of his 
Eland was recovered and brought in by natives. 

In 1903 Mr. Leo Franco, an employe of the Forest Depart¬ 
ment, shot two bulls near old Wau, but also failed to preserve the 
thick skins; and quite I’ecently three British officers have suc¬ 
ceeded in shooting specimens only a short distance from Wau. 

One of these fortunate sportsmen—Bimbashi Collins, Egyptian 
Army—has kindly sent me a letter containing a description and 
measurements of the two animals shot by him, and also their 
head-skins and hides to forward to England. his letter, 

and from my examination of the skins, the following description 
(the credit for obtaining which belongs entirely to Bimbashi 
Collins) is drawn up :— 

Description o/Taurotragus deiffiianns gigas, aditU male. 

Height at withers 68 inches. 

The fronhil mat of hair dark chocolate brown, merging into the 
colour of the nose, which is black. Sides of the head light grey, 
becoming pale fawn-coloi\r on the cheeks* From the anterior 
angle of each eye a narrow white stripe runs forwards and 
inwards, sharply defining the edges of the frontal mat. On each 
cheek, about 2 inches behind and rather below the eye, there is a 
circular white spot aboiit an inch in diameter, surrounding two or 
three coarse black hams an inch in length. 

The upper lip and chin are white. 

The ears are large and wide, externally mostly black, but with 
grey bases and conspicuous white tips; inside they are black and 
white. The large, pendulous dewlap is whitish grey, with a 
narrow mane of coarse black hair running below it from the 
throat to the chest, where it terminates in a large tuft. The 
hairs in this mane are from 5 to 4 inches in length; at the centre 
of the dewlap there is a small mingling of white hairs. The sides 
^ . 19 ^ ' , 



290 ON THE GIANT ELANB OF TJJE BAJIE EL GHAZAL. [ 

of the neck are cw'ered with loiigisli, cojuvso hair, hrowu and hlack 
mixed. Round the h\i>G of the iu)ck iho hixiv heconass entirely 
black, foriuiiig a ooufipiciious collar abont 8 inchiss widtL This 
sharply separated from the colour of the body by a narrow half- 
collar of pure white, which extends tVoiii the chest txift half way 
to the withei‘s. 

The body is very pale fawn-colour, almost (as Birnbasiu Oollins 
terms it) cafe-au-lait,’^ becoming white on the ])elly. On the 
white of the under surface there is a long black patch, conn 
inencing in a point between the fore legs and extending backwards 
to the navel. A black spinal stripe of longer hair runs the 
whole way along the neck and body, mid from this about ten 
white stripes run down the sides and hannehes, The hair of the 
body is very short, smooth, and sleek. 

The limbs are ptde fa,wn-coloured, like the ])ody, white on the. 
inner sides, with bltick patches at the l)ack of the fetlocks and 
round the pasterns, and black patches 4 inches in length on the 
back of the fore limbs, just above the knees. 

The following aiklitional notes and measurements are fiH)m 
Bimbashi Collins’s letter to me:— 

I killed one old solitary bull and one younger herd hulk In 
the herd which I saw I counted 50 horned heads and 10 calvt^s 
running with them, and I am told there is another herd on the 
same ground. The horns of my lone bull I make out to Ixj 
39 inches, and those of the herd bull »]8 inches, but I am not 
quite sure of my measurements. 

Dimensions of solitary bull wore:— 

Heiglit from heel, leg in sta-uding position, 5 fi, 8 im 
(ir hands). 

Nose to base of tail (along curves ? A. L, B.) 0 ft. 

Length of body, shouhlem to himhpiarters, 0 ft. 2 iu. 

Length of tail, 2 ft, 3 in. 

Girth 0 inches btdiiml shoulder, 7 ft, 11 itn 

Girth round centre of mwk, 4 ft. 2| in. 

In the herd which, 1 stalked there was one bull wliich IooIumI 
enormous, and must have had horns well over 40 niches, luii I 
lost sight of him in the bush, and shot the younger bull in 
mistake for him. 

««The animals were very tamo, and were not much disturbed 
by my firing one shot, but the herd was spread out over so much 
ground that it was next to impossible to stalk any particular 
animal. ^ 

According to natives, old bulls have a curious habit of rubbing 
the niat of hair on the forehead in the puddle made by their own 
mm. The old bull had damp mud on the forehead which smelt 
of urine. The young bulbs forehead was dry and 
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8. Notes on the Muscular and Visceral Anatomy o£ the 
Leathery Turtle {Dermochelys coriacea). By R. H. 
Buenb, B.A., F.Z.S. 

fReceived March 20, 1905.] 

(Text-figures 55-73.) 

In May 1904 the Council of the Royal College of Siu’geons 
obtained a specimen of the Leathery Turtle {Dermochehjs 
coriacea L.) from Japan, with the object, mainly, of adding the 
skeleton to the Museum. 

On account of the rarit}^ of the animal, it was thought advisable 
to make also a careful dissection of the soft parts, more particularly 
of those that must of necessity be destroyed in the preparation of 
the skeleton. 

The notes taken during this dissection, arranged for easy 
reference and collated with previous descriptions of the anatomy 
of the animal, form the contents of the present paper. 

The specimen was a young female of the following dimensions:— 

centim. 


Total length (following the curve of the carapace).» 135 

Length (between the bases of the flippers) . 68 

Gii-tli (under fore limbs). 135 

Girth (midway between the limbs)... 140 

Girth (at base of hind limbs) . 91 

Length of fore limb, from its point of emergence 

from the body (following the outer curve). 82 

Greatest breadth of hand.... 20 

Length of hind limb (tibial border) . 33 

Girth of head at hinder extremity of the gape. 53 

Rrom point of snout to inner canthus of eye. 8*5 

Rrom point of snout to nostril ... 2*5 


Lu colour the animal was black above, Iflotched with irregular 
white spots, each of which measured on an average 1-2 cm. in 
diameter. The ventral surface of the body, limbs, and tail was 
dirty white, marked with irregullir longitudinal bands and blotches 
of black. 

The six longitudinal areas into which the carapace is divided 
])y seven bony ridges are approximately of equal breadth—11 cm. 
in the middle of the trunk,—giudually naiTowing towards the tail. 

There are six rows of scutes half embedded in the thick piastre! 
integument—a double row along the mid-line, with two single 
rows about 11 cm. apart on either side. 

The true plastron-bones (text-fig. 57, p. 298) lie close beneath 
the deep surface of the int^ument, and form a ring whose 
lateral parts lie about half way between- tbe mid-line and the 
lateral margin of the plastron. They do not seem to bear any 
particular relation as regards position to the superficial rows of 
scutes* 
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The riUs and the nuchal plate are embedded in the deep {<ur£ace 
of the dense integxunentaiy carapace. In a similar wjiy, the 
dorsal parts of the dorso-lumbar region of the vertebral column 
are partially eml)odded in the deeper parts of the carapace as far 
back as the last ribs. The sacmni and tail ai'e free. The sacra,1 
region had been injured by a spear-thrust and the surrounding 
parts were somewhat decayed, so possibly the freedom of the 
sacrum may have been tirtihcial. 

The MuscxxIiAr System, 

The muscles of the trunk of a young animal have been 
described by Bathke^', and those of the shoulder in another small 
specimen by Fiiibringer f. As most authors, who have dealt with 
the muscles of Beptiles, have used difterent names for tlie same 
muscle, I have thought it best to adopt the names and numbers 
given by Hoffmann in Bronffs ‘ Thierreich' (Bd. vi. Abt. iii.)—in 
the first place because they do not carry with them any implied 
homology with the muscles of mammals, and in the second place 
because a full synonymy is given with each name and the com¬ 
parison with other descriptions is thereby very much simplified. 
An exception has been made in the case of the hind-limb muscles, 
for which Br, Oadow*s + names and numbers are used. 

MimhB of the Head and Keck. 

Sqnamoso-maxilkms {de 2 >ressm^ maxillce) (text-fig. 55. 11).— 

Origin : hinder edge of the squamosal. Insertion : ventral surface 
of the angle of the jaw. 

A cylindriciil muscle with fleshy origin and insertion. Separated 
at its origin into two parts by the inseition of a slip of the 
mylohyoid. 

Dilator tiihm (text-fig. 55. 12),—Origin: squamosal, interim! to 
origin of squamoso-maxiilaris. Insertion: upon the external 
meatus, 

Tesio-occipitis (text-fig, »55. 13).—Oiigin : the anterior part of 

the nuchal plate, close to the mid-line. Insertion: the hinder 
edge of the paiietal, 2 cm. fr-om the mid-line, 

A cylindrical muscle 2 cm. in diameter. 

Testo-capitis (text-fig. 55, 14).—Origin: the carapace, along a. 

line that slopes outwards from the poii^it of the first rib to tlie 
second. Insertion : the hinder margin of the skull between the 
insertion of the testo-occipitis and the origin of the squamoso- 
maxiilaris. 

A very powerful muscle, with an extensive narrow oiigin, 

Gerwo-capiti$ (text-fig. 55. 15)#—Origin: the dorsal paits of 

; ^ tehke: Ueter die Hatwicklun^ dei* ScMWkrdten, 1848, p. 154. 

j ‘‘Zlur vemL Aiiat. der Sohnltemiaskeln,” Jeaa. iZeits, Bd. riii 

X Hyojbgie'd, hi&tereti Exwemit^t der Beptiliew/* Morph. 
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Text-%. 55. 



D&rmoahetys coriaem, muscles of the neck. 


11. Depressor maxillae, 12. Dilator lubse, 13. Testo-occ^itis, IL Testo-capitis, 15. 
Cemco-capitis, 16. Testo*cervicalis, VJ* Transversalis cervicis, 18. Testo- 
cervicalis lateralis, 10, Sphincter, colli, J6. Dorso-occipitis, 28. Collo*sc[ua- 
mosus, 20. Longus colli, 38, Capiti-plastralis, 40. Collo-scapularis, 42. Testo- 
coracoideus, 40. Testo-humeralis dorsi. 
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vertebrae iv., v. Insertion: tlie liinder margin of the parietal 
between tlie insertion of the testo-ot'cipdtis and the mid-line. 

This muscle usually takes origin from vertelme tie., iv., v. 
(Bronii’s ‘ Thieireich,’ Bd, vi. Abt. iii. p. 79.) 

Testo-cerviccdiB (text-fig. 55. 16).- -This muscle can be separated 

into a superficial and a deep part:— 

(a) S'upe 2 :fieial part —Origin : the nuchal plate parallel to the 
anterior border of the scapular articulation. Insertion: the 
latero-donsal parts of vertebrae ni., iv., V., vi. 

(b) Deep part ,—Origin : the carapace along the median border 
of the scapular aiticulation. Insertion: dorsal surface of vertebrjc 
V., VI., VII. 

The two parts of the muscle form a very powerful mass, clearly 
separable in front and at their origin, but fused posteriorly. 
The muscle does not agree very well with the description of any 
of the neck-muscles given by Hoffmann in Bronn^s ‘Thierreich,' 
hut most nearly resembles the testo-ceiwicalis, especially that of 
Trionyx^ which rises from the nuchal plate and is inserted upon 
the 7th vertebra. 

Transversaks cervkis (text-fig. 55. 17).—Origin : the lateral 
parts of vertehrse iv., v., vi., vii. above the tiunsvei*se processes. 
Insertion: basioccipital and posterior zygapophyses of vertebris 

1.5 II. 

This muscle is the most lateral of the strictly dorsal neck- 
muscles. In other Ohelonians it seems (Hoftmann, p. 80) to rise 
further forward and not to be inserted upon the skull. 

Testo-cervkalis lateralis (text-fig. 55. 18).—Origin: by several 

fiat strands from the deep surface of the testo-capitis near its 
oiigin. Insertion: by a lound tendon to the transverse process 
of vertebra ii. in conjunction with part of the sphincter colli. 

Sphincter colli (text-fig. 55. 19).—A sheet of muscle that covers 
the fi’ont of the throat from the tip of the posterioi* cornu of the 
hyoid to the clavicle. It varies considerably in muscularity in 
different parts. At its anterior ami posterior ends it is strongly 
muscular, but in its cjentral parts almost entii^ely fibrous and 
quite thin. It is inseited along the sides of the cervical vertebim 
from the backwards and to the inner anterior border of the 
scapula. I can find no mention of the sphincter colli being 
attacheil to the scapula in other Chelonians. 

Myh-hyoideiis (19 «;),—An anterior extension of the sphincter 
colli sheet. Insertion: into the whole length of the inner surface 
of the mandible, just ventral to the genio-hyoideus, and by a 
small separate slip into the sc|uamosal in the middle of the origin 
of the squamoso-maxilkris, 

Gapiii^plasiraUs (text-figs. 55 & 59. 38).—A sheet of muscle 
-covering the ventral surface of the throat deep to the sphincter 
Brsertion: the outer end of the clavicle, the lateral parts 
IX,, in.,, IV., and by a separate and very definite slip 
of the''squamosal, just dorsal to‘the dilator 



1 905,] ANATOMY OF THE LEATHEEY TUETLE, 295 

Tlie muscle can be separated into three strands. Tiie most 
anterior is the part inserted upon the skull, and forms a very 
definite muscle that passes from the mid-line of the throat just 
internal to the middle cornu of the hyoid. The other two strands 
are thinner and less defined. All three parts form towards the 
jnid-line of the throat a fairly continuous sheet, whose hinder 
part extends back beneath the clavicular .portion of the deltoid to 
the clavicle. 

Coraco-hyokhus (text-figs. 58-60. 20),—Origin : from the 
antero-dorsal bordei* of the coracoid about its middle. Insertion : 
upon the ventral surface of the body of the hyoid. In its course 
it passes dorsal to the clavicle. 

Coraco-cey'atohyoideiis (21).—This muscle was continuous with 
the longitudinal muscles of the oesophagus. Xo origin from the 
coracoid was seen (it may have been missed). Insertion: into 
the ventral surface of the body and middle and posterior cornua 
of the hyoid. It is stated (Hofimann, p. 82) that this muscle is 
peculiar to Chelone, 

Genio-hyoideiis (22).—Origin: the anterior two-thirds of the 
inner surface of the mandible, just above the insertion of the mylo¬ 
hyoid. Inseitiion: upon the anterior border and ventral surface 
of the middle cornu of the hyoid. 

Cerato-maxiUaris (23).—Origin: the tip of the middle cornu of 
the hyoid. Insertion: upon the inner surface of the angle of the 
jaw, just above the insertion of the squamoso-niaxillaris. 

Ceyxiioglossits (24).—Origin: the ventral surface of the proximal 
end of the middle cornu of the hyoid. Inseiiion: into the 
tongue. 

JJo7'SO-occipitis (text-fig. 55. 26).—Origin ; by tendon from the 

ventral surface of the second dorso-lumbar vertebra. Insertion: 
by a narrow tendon to the base of the skull 3*5 cm. in front of 
the foramen magnum, 

A fiattisli muscle, lying just ventral to the roots of the brachial 
plexus. It passes dorsal to the outer end of the posterior cornu 
of the hyoid, and at this point forms a narrow tendon. 

In most Chelonia (Hoffmann, p. 83) this muscle appears to 
have a more extended origin, including usually several dorso- 
lumbar vertebrie, as well as the ribs connected with them. In 
its insertion it resembles the dorso-occipitis of Ohlys and 
Ohdemys, 

Collo-sqmmosm (text-fig. 55. 28).—Origin: from the lateral 
parts of vertebrae n., in. Insertion: upon the squamosal close 
above the dilator tubae, 

Longu$ colli (text-fig. 55. 29).—A complex mass of muscle 
covering the ventral surface of the cervical vertebi^. Upon its 
surface are a number of half independent tendinous slips* The 
detailed origins and insertions of its various parts were not made 
out. 

There was no origin from the anterior ribs or nuchal plate such 
as seems to occur generally (Hoffmann, p, 84). 
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One muscle in the ueck-i'egiou 1 have not been able to 
satisfactoiily identify:— 

(Text-fig. 55. 29 e/'.) Origin: fi'oni the ventral suihico of th<^ 

last cervical and fii*st doi\so-Iuinbai‘ vertehne. Insertion; upon tlu^ 
ventral and lateral surfaces of vertcjbvio iv., v., vr., Vii. 

This muscle, the front end of which lies lateral to the loiigus 
colli, can be sepamted with diflicnlty into at least three more or 
less separate bellies. 

YesfArjial Bach-Mmchs. (Text-fig, 56.) 

The dorsal surface of tlie dorso-lumbnr region of the vertebral 
column is covered by a layer of intermingled muscular anrl 
tendinous tissues tluit lepresents the back-muscles in a degenerate 
condition, 

Text-iig, 56. 



m'hteea, nutprioi* pnrt of the vewt^ml inus^clos of tho back. 

In this mass tliree parts can he distinguished by their position^ 
although they are in no other way separable from oxu\ anothm* ; -- 

a. Fibres running from spine to spine, These parts are con - 
tiguous in the mid-line, except where they are interrupted 
by the neural spines. 

5. Fibres that run beside the neural arches above the nocks of 
the ribs. , 

c. Fibres running from rib to rib. 

^ ^ In front of the second pair of rubs these parts can be to a 
mechanically, ' 

' region parts b and c are strongly 
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iniiscidar, and in £i*ont form a rounded tendon that runs forward 
above the transverse process of the last cer^ical vertebra towards 
the anterior cervical vertebrae. Its insertion was, unfortunately, 
not seen. Posteriorly, this mass is attached partly to the second 
rib, partly to the sides of the second doi*so-lumbar vertebra, and 
partly goes on dmectly above the neck of the second and succeeding 
ribs. Part a (interspinales) in this region forms a definite 
strand of muscle running between the spines of the last cervical 
and first two dorso-lumbar vertebrje. 

These degenerate muscles could not be followed beyond the 
sacrum, owing to injury of that part, but behind the ninth rib 
they showed no signs of diminution, so that probably, as in very 
young animals, they passed on over the sacrum. 

In Chelonia in general these muscles terminate from the second 
to the eighth ribs in the adult, while the interspinales are entirely 
lost. 

As regards these muscles, therefore, JDei'mochelys is less spe¬ 
cialised than the rest of the Chelonia. And as the degeneration of 
the back-muscles is due to the immobility of the carapace, we 
may infer that the relative softness of the carapace in Dermochelys 
is a piimitive condition—a stage in the development of a true 
carapace, and not a secondarily acquired softness brought about 
by retrograde modification of a hard carapace. 

Mimles of the Shoulder Girdle and Fore Limh, 

Gollo-sccqmlaris (text-figs. 55 k 60. 40).—Origin: from the 
laternl parts of vertebrae in., iv^, v., vi., ?ii. Insertion: upon 
the median border of the scapular fossette and upon the median 
surface of the head of the scapula. 

This muscle is separated by the roots of the brachial plexus 
into four layers. The insertion does not agree with that given by 
Piirbringer for Sphargis and Ohelo7ie. 

Another muscle (text-figs. 55 & 59. 40 a}^ which I cannot very 
satisfactorily identify, may possibly be part of the collo-scapularis. 
It ta.kes origin from the lateral parts of the second veitebra in 
forward continuation of the preceding muscle, and is inserted 
upon tlie upper end of the scapula Just dorsal to the insex*tion of 
the posterior part of the sphincter colli. 

Teeto-coracoideus (text-figs. 55, 57,58, k 60. 42),—Origin: the 
plastron, along a line that runs diagonally forward and outward 
along the posterior edge of the outer paii of' the origin of the 
pectox^alis, and thence passes behind the arm to the cai’apace and 
along the anterior border of the second rib to the hinder margin of 
the scapular fosette. The origin from the plastron is fieshy, from 
the border of the rib tendinous. 

Insei'tidn: fleshy, to the deep sui-face of the posterior half of 
the inner end of the coracoid, and by thin tendinous aponeurosis 
along the eoraco-clavicukr ligataent and down the innei* border 
of the scapula very nearly to, its dorsal end. 



298 


Mli. R. H. I’iUllXE ON THE 


[Apr. 18, 

The pai‘t of this iniiselo that rises nearest the vertebral colximn 
and is msei*tefl upon tlie extremity of the scapula corresponds, I 
think, to the testo-scapularis of Furbringer. Tliis part, ]>y its 
thickness and fleshy structure, could be (listingnislifMl front the 


Text-fig. 57. 



Dmmchel^ eoriacmf inner surface of the plastron. 

:* ' XeetcwsomeoideitSj Fectos^lis, 44 a* Supra-davicularis, Otliquus 
'' , H.,' *!-, ^ itMoirdiisintentns, 76. EeetueaMoimni^^ 
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rest of the scapular portion of the testo-coracoideus, although it 
seemed to be continuous with it. 

Pectorcdis (text-figs. 57 & 58. 43).—Origin; from the plastron 
by a large anteriorly concave semilunar attachment, the middle 
(longest) arm of which extends from 13 cm. ])ehind the anterior 


Text-fig. 58. 



pevmoohe^ys coritfcm-i muscles of the tight shoulder, ventral aspect. 

20, Coraco^hyoideus, 42. Testo^-eoracoideusj 43. l^ectoralis, Ms a, Supi’a-clavicularis, 
445. Supm-coracoideus, 46. Cotaco-hrachialis brevis extemus, 40. Coraco- 
brachialis brevis interims, 47* Coraco-antebi'achialis, 60 <? & 5. Beltoidens. 
65, Humero-digiti I.-V, volaris. . 

border of the plastron to 11 cm. behind its mid-transverse line. 
The muscle-fibres converge towards the shoulder, Inseition: by 
mixed tendon and muscle upon the lateral process of the humerus 
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in conjunction with the tendons of the supra-clavicularis and 
supi’a-coiucoideus. 

Furbiinger states that in Chelone and ^phargls the tendon of 
the pcctoralis divides into two, one of wliicli extends on to the 
radius. I did not see tliis part of the tendon in my specimen, 

Snpra’Clamcularis (text-figs. 57-fil. 44a).—Origin: from a 
median raphe and the plastron in front of the clavicle; from 
the anterior, ventral, and posterior surfaces of the clavicle. 
Insertion: upon the lateral process of the liumerus. 

This is a very large mass of muscle, measuring, at 6 cm. from 
its insertion, 10 cm, x 2 cm. Towards its insertion its deeper 
parts blend with the supra-coracoideus. Fiirbringer states tliat 
this muscle is weak in Sphargis, but peculiarly strong in Ohelom. 


Text-fig, 59, 



Dermoclwl^s ooriacm, loft showlder^ginlle, anterior view, 

38* Capiti-plastralis, 40<»(seetext), Bupra-clavicularifl, 50^?* Boltoidoiw 
(clavicular x>art), 60 6. Deltoideus (scapular part), 62* BcapifiariH, 

Bu^a-cormoidem (text-fi.gs. 58 <fc 61. 44 6),—Origin: from the 
interior margin and median end of the dorsal and ventral 
sui'facesof the coracoid. luseition; upon the lateral process of 
the humerus, 

., This is a relatively thin sheet,,separable at its origin with some 
the coraco^antebrachialis. 

'.'' (text-figs. 58,61, k 64* 45).— 
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Origin: from tlie ventral surface of the outer third of the coracoid. 
Insertion: upon the humerus in the hollow between the lateral 
and median processes, just proximal to the insertion of the 
pectoiulis. 

A thin sheet of muscle capping the shoulder. The median 
nerve follows its hinder border, lying between it and the coraco- 
bi'achialis brevis internus. 

Oora>c 0 ‘h'achialis hrevis internus (text-figs. 58, 60, 61, & 64. 
46).—Origin : from the outer three-fourths of the hinder border of 
the coracoid, encroaching somewhat upon both dorsal and ventral 
surfaces. Insertion: upon the processus medialis of the humerus. 

An undetermined muscle (text-figs. 60 tfe 62. 46 a\ probably a 
separate part of the coraco-brachialis brevis internus. Oiugin: 
from the ventral and posterior border of the coracoid, exten&ng 
slightly on to the coraco-scapular ligament. Insertion : upon 
the extensor surface of the median process of the humerus between 
the insei-tions of the coraco-brachialis brevis internus and of the 
subscapularis. 

Goraeo-antehrachialis {biceps) (text-figs. 58, 61, tfe 64. 47),— 
Origin : from the median end of the ventral surface of the 
coracoid, posterior to the origin of the supra-coracoideus. In¬ 
sertion ; by a round tendon to the heads of the ladius and ulna. 

This muscle passes into the arm between the head of the humerus 
and the median process, overlying the median neiwe. As it 
enters the arm it forms a single rounded tendon that extends to 
the hollow of the elbow. Here, the tendon unites to a great 
extent with the dense connective tissue xtpon the surface of the 
humero-i'adialis longus dorsalis, but strands can be traced to both 
the ulna and radius, Fiirbringer describes a separation of the 
muscle into definite superficial and deep parts during its passage 
along the humerus, 

Htcmero-cmtehrachialis inferior (text-fig. 64. 48).—Origin : 
from the flexor sinface of the humerus distal to the lateral 
process. Insertion: by tendon upon the flexor surface of the 
head of the ulna, in common with the tendon of the biceps, 

TeBto-hwnerdis dorsi {latissiinus do7*si) (text-figs. 55 62, 

49).—Origin: from the carapace along the anterior border of the 
second rib just in front of the testo-coracoideus, and along the 
outer margin of the scapular fossette to the posterior limit of the 
nuchal plate. Insertion: upon the middle of the extensor surface 
of the humerus between the insertion of the subscapularis and 
the origin of the anconaeus. 

Fiirbringer states that in Ghelone (adults) the origin of this 
muscle extends back to the third rib, but that this is a Imekward 
migration that takes place after embryonic lif^ 

(Deltoidem) (text-figs. 58, 
59, k 62. 50). — This consists of two entirely independent 
muscles:— 

a. Fare dmicido-ploMro-hum&raUs. —Origin: from a median 
ventral raph^ in front of the shoulder-girdle andi from the anterior 
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and dorsal yurfacew of the median hnlf t.>£ the clavicle, Ii^sertioii: 
upon the extensor surface of tlie hunicras, close to the insertion 
of the latissiiuns dorsi. 

The tendon of this i>art of the niiiscli^ overlies a bursa, as it 
passes over the tuiterior edge of tin* humerus. 



coHitem, 

rigat slioulder^girdk, doi-sal viaw, left sliouMer«girdlei ventyal view. 


Te3i:t4|. 60*—20. CorsKso-hyoideus, 40, Collo-scapularis, 4S. Te&to-coracoMeus, 44 «. 

, , . Supra-olavicularis, 446. Supm-coracoideus, 46. Coraoq-bmc"hia!is bwi« iu- 
lemm 46 <a?. (see text), 60 a. Deltoideus (clavicular part), 62, Subscapakris, 
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h. Pars scapulo-himieraUs (text-jSgs. 58, 59, h 64. 50 5).— 
Origin: from the whole anterior surface of the scapula. Insertion: 
by a round tendon to the proximal parts of the processus lateralis 
humeri—in a position on the flexor surface of the humerus exactly 
opposite that occupied by the insertion of tlie pai‘S claviculo-plastro- 
humeralis on the extensor simface. 


Text-fig. 62. 



BemocUlps coriaeeat right fore liiiih, extensor surface. 

46«. (see text), 40.Testo-hnmeralmdorsi, 80 a, Beltouleus (clavicular part), 60, Sub- 
scapularis, 82 a, (see text), 5$. Aiiconsaus, 66. Hnmero-carpali-nietaear- 
palis L, 69. Ulna-carpo-ulnaris, 60, 61. XJlna-carpo-radialb+carpali di^ti 
I.-V. dors., 66. Huracro-carpaJi-ulnaris, 65. Humero-digiti I."V. volaris, 
X ulna-carpalis, Y intrinsic hfuid-muscles. 

Fiirbringer mentions that in Ohehne and Spk&rgis these two 
parts are more independent than usud, but states that both are 
inserted upon the proceasus lateralis humeri. 

The two parts together form,a Very large mass of muscle. 

Peoc» ^ool, Soc.— 1905, Yol, I, No, XX. 20 , 
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St(hsGa 2 }ularis (text-figs. 59, 60, <fe 62, 52).—Origin : from the 

whole lengtli of the outer surface of tlie scapula and partly also 
from the anterior {iiicl posterior surfaces. Insertion: along the 
extensor surface of tho humerus IVoin tfie median ])roccss to the 
origin of the anconams. Flirhringer giv(is an origin iilso from 
tlie inner surface of the scapula. 

A muscle (text-figs. GO, 62, & 64. 52 1 was unable to deter¬ 

mine, but prolDably a separate part of the subscapularis, (Irigin : 
from the posterior surface of the scapula (except its dorsal third). 
It passes behind the outer end of the coracoid, and is inserted 
])etween the median process and tlie head of the luunerns, 

Anconceufi. Pars anconaeus humeralis (text-fig. 02. 53).— 

Origin : from tho distal half of the extensor siuface of tho 
liumeriis. Insertion: upon the head of the ulna,. 

Fiirbringei* speaks of this muscle as talcing origin equally from 
both sides of the humerus. In iny specimen, the flexor smiace of 
the humerus was occupied by the origin of the huinero-xndialis 
longus dorsalis. 

Himnero-^xidialis longus dorsalis (text-figs. 63 k 64. 55).—A 
large but thin sheet of muscle that arises from the radial half of 
the fioxor surface of tho humerus <listal to the lateral procn^ss, and 
extends on tlie radial side of tlie fovGaiin to tho wrislu 

The surface of the muscle is covered hy a layer of dense con¬ 
nective tissue, but by cutting this away three faiily distinct 
muscle-bellies can be made out. From the ulnar side these are: 

(1) a p«art united by filn-ous tissue to the tendon of the biccjps, 
and inserted just to its radial side upon tlie head of the radius; 

(2) a part extending down the flexor surface of the radius ami 
inserted about its middle; (3) a pai*t closely ap]xlied to the outer 
border of the ancoiueus, ami inserted upon the whole of tlie radial 
and part also of tho extensor surface of tho radius tlown to the 
wrist, 

Ifimiero-carpcdh^mtacmyrdis f. (text-figs. 62& 63* 56),—Origin: 
from the outer condyle of tlie humerus, between the anconums and 
tJiehmnoro-radialis longus dorsalis, Inseition : upon tho head of 
metacarpal I., and to the ba.ckof the hand by a tendiimus expansion 
that runs diagonally towards the little finger, Hoffmann gives an 
insertion for this muscle in other Ohelonia. upon the radius and 
caipus. 

Ulna-cccrpO’-radialis + Garpidi diglti I.- V, dorsalis (text41gs. 62 & 
63. 60+61).—Origin: from the inner surface of the ulna,from the 
ligaments of the extensor surface of the wrist, and from the greater 
part of the extensor surface of metacarpals I.--IV. Insertion: 
by a vslip into the head of metacarpal I., and by flat tendons into 
the distal phalanges of digits I.-IT. and into metacarpal V. 

This is a thin muscle-sheet of very <legenerata character, espe¬ 
cially towards the ulnar side, of the hand. Its tendons are bound 
, ;clc^0ly to the periosteum of the finger-bones and can have little 
' It corresponds fairly to th,e ^.bove-mentioned muselea 
Sfbe p»rt proper to digit V. forms, iTtowever, a 
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completely sejDarate muscle, that rises from the wrist proximal to 
the origin of the part proper to digit II., and thence runs almost 
directly outwards to the head of metactxrpnl V. and the pisiform. 
I saw no signs of a humero-digiti I.-V. dorsalis (extensor com¬ 
munis). 

(text-figs. 62 & 63. 59).—Origin: from the 
inner condyle of the humerus. Insertion: upon the proximal 
edge and flexor surface of the pisiform and to most of the inner 
surface of the ulna. 

This does not agree in detail with Hoflhianii’s description of the 
muscle in other Ohelonia, but from its position and attachments 
is evidently an extensor carpi ulnaris. 


Text-fig, 63. 



eoriaceci, miiscle-attacliniorits upon the extensor surface of tbe 
tbreann and liand. 

55. ITumt'ivo-radialis longiis dorsalis, 50. irinnero-carpali-metacarpalis L, 59. Ulirn- 
carpo-ulnuris, 60, 01. Ulna-caTpo-radialia + carp« dig. I.-V., ,63. Humero- 
carpali-ulnaris, X ulua-twpalis, Y intrinsic muscles of band* 


(Lhm-earpaUs) (text-figs, 62 <fe 63, X).—Origin: from the inner 
surface of the shaft of tlio ulna beneath the ulna-carpo-radialis. 
Insertion: into the skin of the wrist above the origin of carpali- 
digiti V. 

This is a small muscle running diagonally towards the little 
finger, 1 could fintl nothing in Bronn to correspond with it, so 
have called it ulna-earpalis. 

Etmero-radmUs mUru (text-fig. 64. 62).—Origin: from the 
flexor surface of the inner condyle of the humerus. Insertion: 
upon the inner surface of the shaft of the radius, passing super¬ 
ficial to the tendon of the humero-antebrachialis inferior. 

J/waero-carpalJi-'xtfeam (text-figs. 62-64. , 63).-—Origin: from 
the ulnar border of the humerus proximal to the origin of the 
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ulna->carpO“iilnai‘is. Iiisevtiou: ii])oii tlio pvoxiinal edge of tho 
piwifoiiii, extending onto itis flexor and exiionsor surfeceK, 

Uumero-digitn.-y ,rolaris'{U^^^^ (>5), - -Origin: from 

nearly the whole Icmgth of tlie ulnar e<lg<^ of tlu^ hiinn^rus, ])iissing 
at the proxiniJil end soinewlisit onto the lU^xor surface alongside 
the median nerve. Insertion : pa.rtly into the dense fibrous tissue 
that covers the flexor surface of the wrist, tuid ]>jtrtly(by its ulnar 
side) into the deep flexor, contributing to form tlie tendons for 
digits III. cfe lY. 

Text-flg. (54. 



Pennochd^s corUtemi riglit fore liml)* flosur sxirhuie. 


4$. Corftco-bmcliialis brevis extonius, 46. Coraco-brncbiaHs brevis intermis, 47* 
Coraeo^antebracbialis, 48. Humero-autebrHchialb inferior^ 50/^ Deltoideus 
(scapular part), 62 cr. (see text), 66, Humero-radialk lougtis dorsalis, 62, 
Solaris, 68. Huinero-carpali-nluaris, m. Humero-dijiati 
J.-v. volana, 67* Ilexor aigitoramprofundus, Y iiitritmic bandfrauHoles. 
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covers the flexor surface of tlie wiist and partly from the outer 
side of metacarpal I. Insertion : upon the penultimate phalanges 
of digits II., Ill,, ly., and upon the fllexor surface of the pisiform 
and of metacarpal Y. The parts of the muscle proper to digits 
II., III., ly. are perforated by the tendons of the deep flexor. 

(Jlnordigitil-Y, (Mexor digitoriimprofimdus) (text-fig.64.67). 
—Origin: from the whole length of the flexor surface of the ulna 
and from that of the ulnar half of the carpus exclusive of the 
pisiform. Insertion; by four round tendons to the terminal 
phalanges of digits I.-IY. 

Intrinsic muscles of the hcmd (text-fig. 64, Y).—These are seven 
in number. They take origin from the distal parts of the flexor 
surface of carpus and are inserted upon the metacarpo-phalangeal 
joints. There are two in connection with the thumb, very much 
matted together and partly fused with tJie tendon of the deep 
flexor; one to the second digit, having a common origin with the 
outer one of the two to the thumb; two to the third digit; and 
one each to the outer side of digits lY., Y. 

Ahdominad Muscles, 

Rectus aldominis (text-figs. 57, 65, 66. 75).— a. Anterior part. 
Origin : from the plastron about 4 cm. behind the pectoralis by a 
backwardly concave semilunar attachment. Insertion: into the 
anterior margin of the lateral horn of the pubis. The insertion 
encroaches somewhat upon both dorsal and ventral surfaces of the 
pubis. 

6, Inner posterior pai’t. Origin : from the hinder edge of the 
plastron close to the mid-line. Insertion: upon the anterior end 
of the epipubis. 

c. Outer posterior part. Origin: from the hinder edge of the 
plastron to the outer side of the origin of hi Insertion: upon 
the ventral surface of the lateral horn of the pubis posterior to 
the inseition of “ al 

The anterior part is a large fan-shaped muscle, the outer parts 
of which are lost in the loose skin of the groin. The two posterior 
parts are ribbon-shaped and fairly stout. The part ** h ” does not 
tally with any part of the rectus abdominis described by Gadow*", 
but I think it must be regarded as forming part of this muscle- 
sheet. 

Ohliqims ahd&minis internm (text-figs. 57 & 67, 73).—Origin : 
from the plastron close outside the lateral part of the origin of the 
anterior rectus abdominis, and from the loose skin of the groin. 
Its fibres run inwards and forwaids dorsal to the thigh and are 
inserted upon the dotml posterior border of the lateral horn of 
the pubis. 

Tremsversus ahdomtrds (74).—A very Small muscle-sheet lying 
between the lateral parts of the obli<iuus internus and the perito- 

, * Oadow t ** TJntoucbuugeB iiber die Baacbmuskeln der Krokodile, Eideclis€» 
mid Schildkroten ” Morph, Jalirb. Bd. vii. (1883) p. S7. 
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neum. Its fibres run forward and towards tlu* iuid“Vt*uti*n1 line. 
The dorsal limit OB'igin) uiusrle was not eloai'ly seen. 

M'Ksohs of the, IThiil Lbnh. 

Amh/ms (text-figs. ()r)f()7, Origin: from the outer extremity 
ot‘ the upper surface of tlio ktoral horn of the pubis, insertion : 
into the sujierficial fascia upon the inner surfiic<i of tiu*. knee 
proximal to the insertion of the pul)i*tibialis. 


[Text-fig. (55. 



Demoohd^B ooriacea, loft hind limb, ventral aapoci. 


1, AiiibieuSj 3. Pomoro-tibialis, 8. Flexor tibialis extoruuH, 9* Floxor tibialis intornnH, 
U. IscMo-fomomlis* IX a, (see text), 13. Fiibi-tibialia, 34. Pnbhisobio- 
femoralis oxtenius, 17* Tibialja, antiem, 20. Gaatroonenaus, 20 ^r. Porforated 
fiexors, 21 a. Floxor long^ns digitomm, 21 h. Tibialis |K)sticUH, 23. Floxores 
breve®, 75. Kectus aMominis, 

; , of insertipn is usually (Hoffmaim) combined with 
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Extemor ilio-tihialis (text-fig. 67. 2).—Origin: outer surface of 
the head of the ilium, distal to the origin of the ilio-fihulaiis. 
Insertion : to the outer side of the knee-joint. 

Eeinoro-tibialis {extensor mens) (text-figs. 65-67, 3).—Origin: 
from the anterior (extensor) sxirface of the proximal three- 
fourths of the shaft of the femur. Insertion: upon the head of 
the tibia. 

The proximal part of this muscle is divided into two heads by 
the insertion of the pubi-ischio-femoralis externus. 

I could not distinguish the separate parts (vastus externus and 
internus and crui’a3us) mentioned by Gadow. 

llio-Jihularis (text-fig. 67. 4).—Origin: from the ventral part 
of the outer surface of the head of the ilium. Insertion : to the 
outer side of the fibula just above the ankle. 

Uio-femoralis (text-fig. 67. 5).—Origin : from the anterior and 
outer surfaces of the ilium in posterior continuation of the origin 
of the pubo-ischio-femoralis internus, and also from the carapace 
(?) or vertebral column (?) just in front of the sacro-iliac articu¬ 
lation. This part of the muscle was damaged, so that its exact 
attachment is doubtful. Insertion: upon the outer side of the 
neck of the femur, in outward continuation of the insertion of the 
pubi-ischio-femoralis internus. 

Fhxoi* tibialis internus (text-fig. 65. 9).—Origin: destroyed on 
both sides, probably from the vertebral column close behind the 
ilium. Insertion: to the inner side of the tibia,, in common with 
the distal part of the pubi-tibialis. 

Fhxm' tibialis exUrmts (text-fig, 65. 8).—Origin: destroyed, 
probably from the vertebral column hi the neighbourhood of 
the origin of the fiexor tibialis internus. Insertion: into the 
tegumentary fold between the tail and the heel, on a level 
with the ankle. 

Ischio-f&moralis (text-figs. 65-67, 11).—Origin: from the deep 
surface of the posterioi* half of the raphe of origin of the pubi- 
tibialis, and froiu the ventral surface of the ischium. Insertion: 
upon the distal three-fourths of the posterior and inner surfaces 
of the femur. 

A separate portion of the Isehio-femoralis (text-fig. 65. 11 fic).-:- 
Origin: from a median raphe behind the ischium, in common 
with the pubi-tibialis. Insertion: by a round tendon into the 
flexor surface of the capsule of the knee-joint. 

Puhi-tihialis (text-figs. 65 & 66. 12).—Origin; in a continuous 
line from the ventral surface of the lateral horn of the pubis 
posteiior to the insei^tion of the rectus abdominis; from the 
margin of the pubo-epipubic notchby tendinous fibres from 
the epipubic part of the pubi-isehio-femoralis externus; from a 
median raphe extending back to the ischium; from the ischial 
symphysis and from a short post-ischial median raphd. Insertion: 
upon the ventral and inner side of the tibia from the distal limit 
of the insertion of the ambiens half way along the sh^t. The 
upper part of the insertion is attached to superficial fascia only. 
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This luuscle is indistinctly separahlo into two parts comparable 
to the iscllie-tibialis and pnld-tibialis oi Jlollmanu (Brouids 
* Thierreich,’ hi os. 80, 87). 

In Ohelone tbe)*o is a])])a.i*tmtly no origin tVom tbe latt^ral horn 
of the pubis. 



D&rmochd^s cork^Mi muKcb-attacbuitmtH to the luffc hiiul limb. 


3, Femovo*tihklis, 11. Iscbio-fummUs, 12, Ptibi-tilnaKs, 13, Pubj-iHchio^femoralis? 
iiitoruus, 14 Pubi-ischio-femomlis exteniuB, 20 <r. Porfomtad ftexor V, 
21. Fleior loMgus digitorum, 21 &, Tibialis posticus, 23, Plexorca brevos, 
76^ Bcctus abdominis. 

'^^-mkio-femoraU^ wimmus (te^t-figs, 66, 67. 13).—Origin: 

pf the doml stirfaee of the > |>ub4 iroioi tlie 
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piibo-epipiibic notcb to the obturator foi*a,men. Insertion: upon 
the inner half of the neck of the fenuir, continuous upon the 
anterior edge of the bone with the ilio-femoralis. 


Text-fig. 67. 



Dmnoehel^fs m«sde*atfcftfc5lmM?uts to tho dorsal surface of tlie 

left hhid limb. 

1. Ambiens, 2. Extensor jlio-tibiahX 3. Femoro-tibialis, 4. Ilio4bukris, 5* IHo- 
femoralis, 11. Iscbio^fomoralis, 13. Pobi4scbio«femomUs iufcornus, 14, Pubi- 
iscliio-femomlis extemus, 16. Extensor longusdigitorum, 17, Tibialis auticus, 
18. Peroneus, 22. Extensor brevis + Extensor Hallucis propnus, 

73. Obliqtins abdominis internus, 75. Rectus abdominis. 

This muscle answers to the pubic part of Gaclow’s pubi-ischio- 
femoralis internus. 
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Ihihi-ischio-JhmoraUs externif'S (text)*lig«, (55, (>6. 14).""“Origin : 

from the whole ventral ^surface of the ]nil>i.s and epipuhis In^tween 
the insertion of the epipuldc part of the rectus alwloininis aaid the 
origin of the puhi-feinoralis a-nd th<i (ddiiirator foiiunen; from 
the ventral surface of the ischium between tlie obturator foramen 
and tlie niicMine; a,nd from the dorsid s\n*fa.co of tlu^. ischium and 
the root of the ilium. Insertion : u])o]i the tuberosities of tlie 
femur, just distal to the }K)sterior ihin) of tin? lioclc. 

The part of this muscle that arises fi*om th(*> dorsal surface of 
the ischium and from the ilium is probahlj the representative of 
Gadow’s pnbi-ischio-femoialis posterior. 

This muscle, with the puhi-ischio-femoralis internus and the 
ilio-femoralis, forms a. thick continuous muscular sheath a.ro\uid 
the liip-joint. 

Extensor longus dhfitormn (text-fig. (>7. 16).--Origin: from 

the external condyle of the feinnr covered ])y the insertion of the 
extensor ilio-tibialis. Insertion : by tendinous expansion to the 
extensor surface of metatarsals IV. and V., in conjund.ion with the 
peroiieus; by tendinous sli|.)s between eixcli of the four inner toes 
on the level of the metahu'so-phalangeal joints; and by a. strong 
tendon to the inner maigin of the haul of the first, motatarsal. 

The insertion ivS less definite tlrni that described for this niusde 
in other Ohelonia. 

Tibialis miiims (text-figs. (5fi & 67, 17),--«-0rigin: from the upper 
two-thirds of the inner (radial) margin of the radiits, insertion: 
upon the extensor surface of the head of metatarsus I, and also 
by a tendinous expansion to the fibrous tissue on the flexor 
surface of the ankle, 

(text-fig. 67. 18).--Origin: from the distal half of 

the extensor surface of the fibula. a.nd fimn the extensor surface 
of the fibuhu* side of the ta.rsus. Insertion; upon uietatosals IV. 
and V. Tlio radial side of this muscle is continuouH with the 
deeper pai*ts of the extensor longus <Ugitorunu 

(Jmtn'ocmmim (text-fig. 66, 20)*-- Origin : from the inner 
condyle of the femur and from the inner and flexor sitrhwes of the 
shaft of the tibia, around the insertion,of the pubi-tibialiH, 

At the heel the muscle is transformed into a denso sheet of 
fibrous tissue, from which arise in the sole of the fold, the super¬ 
ficial (porforatwl) flexors of the digits. 

The gastiocnemius has also iHrect atbichments to the haw of 
metatarsal I. and to metata'md V. 

PerfomUdJlmoTB (toxt-fig. 66. 20 ej).—Origin: from the fibrotis 
expansion of the gastrocnemius. Insertion: into the fiist phalanx 
of digits L to IV. These small muscles surround the tendons of 
the deep flexor and are inserteil directly into the periosteum. 

Phmr hngm digltoram (text-figs, 65 k 66. 21).-—Origin: 

from the hinder (flexor) surface of the internal condyle of the 
ffmur, from the whole flexor surface of the fibula, and {torn the 
of the fibular side^df the tarsus. 
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Towards its distal end the muscle divides in two fairly distinct 
sheets:— 


a (superficial). Giving off four rounded tendons inserted 
respectively into the distal paits of the ^our inner toes. 
The tendons towards their ends blend with the periosteum 
so that their exact point of insertion is not definite. 

1) (deep). Inserted upon the tibial side of the heel. 

The superficial part is the deep flexor proper, the deej)er layer 
is Gadow’s tibialis posticus. 

Two small slips, to ’which I can find no reference, pass from the 
surface of tlie deep flexor (just above the ankle) to the base of 
metatarsus Y. 

Extensor hrevis ll.-IY. + Extensor hallticis proprius (text-fig. 
67. 22).—Origin: from the inner border of the shaft of the 

fibula and extensor surfa.ce of the tixrsus in a, line with digit III., 
and from the extensor surface of metatarsals I., II., III., lY. 
Insertion : by tendons that gradually fuse with tlie periosteum to 
the terminal phalanges of digits 1., il., III., lY. 

Flexores hreres (text-figs. 65 k 66. 23).—Five small muscles 

inserted upon the ])n,se of the first phalange.s of digits I., TI., 
III., lY. Origin:— 

i. From the radial si<le of the tarsus, it is partly fused with 
the deep flexor. 

iL By two heads, one from the head of metatarsus II., the 
other from the fibular ma.rgin of the tarsus. 

iii. From the fibular margin of the tarsus. 

iv. From the hea,d of metatarsus Y. 


There is no interosseus crurh^ which in Olielone is a very sti’ong 
muscle. 


Eye. 


The eyeli<ls (text-fig. 68) have the same general form and 
structure as those of Chelone. Their inner surface, and more 
especially that of the nictitating membrane, is deeply pleated. 
The pleats, or ratlier laminju, lie close together like the leaves of 
jx book and run approximately parallel to the margins of the lids. 
The basal parts of each lamina are' the seat of smaller secondary 
pleats. 

In Ohelono there is a somewhat similar but relatively extremely 
feeble pleating of the conjunctival sui'face of the lids, and in this 
case the epithelium that covers the ridges consists almost entirely 
of mucous cells, It seems probable that in Dermochdys also the 
object of the pleating is to extend the mucous secreting surface. 

The contents of the orbits were decayed, with the exception of 
the bulbus oculi, but a lai’ge mass of granular greasy debris was 
most probably the remains of an enormous lacrymal gland such 
as rfiat found in Ohehne. The globe of the eye measures 55 mm. 
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ill transverse (lifiiueipr X 2 (> mni. in (le)itli. Its liintlt'V am 
encMsed iii <1 thick cari/ila^inoiis sclcmtiCj wln(‘h thins out fuitei 101 ly 
where it meets tlu 5 circlet of st*h‘rot.ic hoiu'S, 

Tlie latter restanhle those of ('Moan in form, number, sm‘, and 
arrrangement, but are stouter. 


Text-fig, (18. 



l.t. lower lid, hp.nu levator })jilpolme mnacle, n* nictitating niembume, 
n.m. nictitator muKele, 

The outer parts of the st^lerotie (cartilage are hyaline, but 
towards the inner suiface it gets more and morefil)rons,theinrmr 
parts consisting of fibrous tissue mterspei*He<l with small and 
scattered centres of ea.rtilage foiaualion. 

The lens, like that of (fMone^ is relatively very small; it 
measures 7 nun, in the antoro^posterior and 7*5 mnu hi its trans* 
verse cliametei*. 


Tun AraMKKmav Bystem. 

The general aiiatotny of the alimentary canal has been actcumtely 
dea»,nbed by Rathki/^, an<l more recently by Yaillanit* The 
following additions may lie made to their accounts of these organa* 

The (Eaophagm. 

(R.O. B, Museum, Physiol. Series 461 B, 0, & B*) 

The liorn-capped proceases that beset the inner surface of the 
oesophagus are of all sizes. The larger ones avemge al>put 4 cm. 
in length, and, except in the pharyngeal i*egion, are set so dose 

* lathke: TJeljor ,dio huffcrdhre, die Spei»r6hre a»d dea Megan der 

»m* r&pfafeu digaatif 'otle mode d^de k 
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together that their back\va,rdly directed points form praetiea,lly 
the whole of the exposed inner siu*face. Between the larger 
processes and upon their bases are smaller ones of various sizes. 
The processes are different in shape in the various regions of the 
cesophagns. Kear the pharynx they have a sj)ur-like, slender, anti 
slightly flattened form and are alwa 3 ^s single. Further down 
they become far stouter with a thick conical point, and are often 
bifid or even trifid (text-fig. 69). The horn cap has a very definite 

Text-fig. 69. 



X>ermoclieljfs coriaceaj (esophagus. 

A. Bifid process from the middle part. 

B. Trifid process from the lower end. 


limit towards the base of the process, heyontl which tlm surface of 
the shaft is relatively soft anti more or less wrinkled. In Chelmie^ 

, so far as I have seen, the processes are far more regular in form 
and are always single. 

h^tommh and Intestine, 

The tubular part of the stomach (E. C. S, Museum, Physiol. 
Beries 516 A) is partially divided into compartments by thirteen 
or so low irregular transverse fohls, none of which is, hoAvever, 
sufficiently marked in ‘this specimen to wairant the expression 
“ diaphragms perforated in their centre ” used by Vaillant in his 
description of them. The inner surface of the stomach is smooth. 

The intestine (text-fig. 70, int) passes at fiist in an auteiior 
direction from the pylorus to the median border of the left lobe of 
the liver. It then turns to the right along the dorsal surface of 
the isthmus to the outer border of the right lobe. The bile and 
pancreatic ducts open into this transverse segment, and here also 
lies the transversely elongated pancreas, as in Testuda, Keai* the 
outer border of the right lobe of the liver, the, mesentery increases 
very much in extent and the gut is thrown into numemus. coils, 
that occupy the nght side of the abdominal cavity. 

The small rounded spleen (text-fig. 70, is lodged in a fold 
of the peiitoneum at the root of this mesentery under cover of 
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tlie apex of the right lohe of the liver. It luis a similar posiiiion 
in Eniijs jitkI TeHudo. 

The lining meml)i'a.]K‘ ot tln^ firsl. roiirteiMi re<‘t of iJu^ intiss- 
tine is strongly lu'tiiMilaied, as in ilhdo^ie, hidirlealti (Brouns 
‘ Thierreieln’ Ihl. vi. )>l :18. jig. 1). 

The hist thirty-two inches fonn the rectum, (lisi.iuguisluMl hy ti 
finely villous lining. 

Text“flg. 70. 



atdommal visucru soon fioiii thu vontml iiMix’td, 


asmjdujs^’ hnih of <imoplittKUs, ilmc,ws, dcrfeeiuliuK hn^h of tcsopliuKUS, 
galhhhuhlfv, glolmlar i>ait of sttaottch, inL intetinc, 

left anterior abdonnnul vein, pe. perw'ftvdimn, pU, jjcriloneal nac, 
right anterior abdoirjinul vein, s,v. sinus vouohuh, spL thM, tuhnlav 

jmt of theatoimuih. 


* m rjver, (Text^g. 70.) „ 

,. u The liver conBiste of a, large light ami a smaller left lobe imited 
tranevem isthmus, and thus has very much the same 
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The gall-bladder lies half embedded in the deep surface of the 
right lobe, just distal to the attachment of the duodenal mesentery. 
A very short common bile-duct, formed by the union of the cystic 
duct with an hepatic duct coming from the left lobe, enters the 
wall of the intestine slightly to the left of the gall-bladder. 

The duct does not, however, open into the intestine here, but 
runs on, as a dilated channel 15 mm, in diameter, for another 
9 cm., away from the pylorus, and there opens by a long slit-like 
mouth bordered by foliate lips. A similar arra.ngement of the 
bile-duct has been briefly described by Temminck 


The Mesetiteriefi, 

When the body-cavity is opened along the ventral surface, the 
coils of the small intestine are seen lying to the right and the 
oesophagus, stomach, and first part of the intestine to the left. 
The coils of the intestine are suspended by a sheet of mesentery 
in the ordinary way, but the complex on the left is apparently 
enclosed almost completely within a loose peritoneal bag (text- 
fig. 70, pt.s.). The relations of this bag to the various parts of 
the alimentaiy canal in connection with it wei*e not determined 
in every particular, but so far as seen were as follows:— 


Text-fig. 71. 



foriaeea, diagrammatic transverse section tlirougk tlic mnbregion 
‘ of the peritoneal sac. 

Letters as in text-fig. 70. 


The descending cesophagus when it enters the abdominal cavity 
is surrounded by a loosely fitting layer of splanchnic peritoneum. 
Along the dorsal and ventral surfaces of the cesophagus this 
kver” gives ofi* a pair of mesenteric sheets that form by their 
union a closed sac (text-Bg. 71, pt a). In the dorsal wall 
of the sac are suspended the coils of the tubular stomach, and 
in its ventral wall the fii«t segment of the small intestine. Free 
within its cavity, Ue the ascending arm of the oesophagus and 
the globular region of the stomach suspended by a mesentery 
given off from'the left surface of the descending oesophagu.s. 

^ Tmmiack: fauna Japbuica (lle|)tiHa), 18S8, p. 6, 
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Anteriorly, part of the vent.ral w«,11 of t]n3 sac is attached to the 
dorsal siuin-oe of tla^ hd‘t lobe of the liver in continuation of the 
niesentiTy of the tra.nsverse S(*giuent of intestine JUid also to 
tlu 3 lateral bonier of the liv(u*. Otherwise, the anterior attach¬ 
ments of the sac were not very satisfactorily nuKle out, hut in all 
probability it merges with the pcritonenin that lines the ajiterior 
end of the abdominal cavity. Anotlier tlcta.il that does not 
a.ppea.r so clearly in my notes a,s I eonld wish, is the exact point 
at whicli the msopha,gns coinos to lie entirely fre(3 within tlie 
sac. 

In Emys^ although there is no similar sac of anything like 
tliose dimensions, tliero is an n.ria,ngement of the mesenteries that 
seems to represent it in a \’ery much less developed condition. 
Tlie a\soph«a,gns and stomach are suspended from the deep sur¬ 
face of the liver by a mesenteiy continuous with that which 
supports the tiunsvei'se segment of the small intestine. This IkS 
no doubt compa-rable to the ventral wall of the sa.c in J)erimcluly$. 
But there is also a, more dorsally placed and much looser sheet of 
mesentery tha.t extends from the peritoneal lining of the anterior 
parts of the abdominal ca.vity to the stomach and lower end of the 
oesophagus. This, which I bike to i^epresent the dorsiil wall of 
the sac, encloses between itself and the first-mentioned mesentery 
a deep pouch that lies behind the liver in the bend formed by tlie 
cesopbagus, stomach, a.nd intestine, but does not enclose within its 
cavity any free parts of the alimentary anial. The great develop¬ 
ment of this mesenteric sac in Dermochelys is most probably to be 
referred to the excessive length a,nd bent form of the cesopbagus 
and to the much complicatecl stomach. 

Ten inches beyond the point of entry of the bile-duct into the 
intestine wall, ti free jiiesenterial fold appears upon tiie anti- 
siispensory surface of the gut. The line of attachment of the fold 
is at first ra.ther to one sitle of the mid-ventral line of the intes¬ 
tine, and in this part the fold is deep, m)d owing to the shortness 
of its free border compared with the length of its attachment 
forms a pouch in wliieh are cmitained three coils of tlus gut. 
Beyond the regnon of the j)Oudi the fold rapidly <liminiHhas in 
depth ami continues aloiig tlie vontrid sinfaetJof th (3 intestine for 
some 16 indies. It terminates by bininching off to either side to 
lose itself in the <loiml mosentory. fn the angle between these 
two tennmal folds is a small pigmented nodule, wliidi may 
possibly be* an extremely vestigial Meekers 'diverticulum. I can 
find no indication of this ventral mesentery in EmySn 

Food. , 

^With the exceptioxi of the mouth, in which there was a small 
Teleostean fish, the only part of the alimentary canal that eon- 
‘ food was the tubular region of the stomach. In this part 

numerous testa of, compound Tunicates, severaj small 

piece of seaweed, , '; 
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In the specimen examined by Yaillanb there ^vere in the 
stomach remains of Ilyperia galha^ fragments of Medusne, as \yell 
as 20 grms. of plant-debiis. I ha.ve also come across a statement 
in Tickolhs ^Reptilia’ that, according to Andubon, the food of 
this Turtle consists of Mollusks, Fishes, Crustaceans, Sea-urchms. 
and various marine plants. 

Its diet appears, then, to be chiefly animal. 


Organs of Circulation. 

The Heart. 

The heai’t agrees with that of other Chelonia in all essential 
characters. It differs, however, from the normal condition in 
shape, being somewhat long and narrow instead of peculiarly 
broad. The length is chiefly due to the narrowness and elon¬ 
gation of the ventricle, the apex of which tapers to form a very 
long and stout gubernaculum cordis attached distally to the 
pericardium. In connection with the question of shape, it is 
interesting to note that Rathke** mentions that in embryos of 
Ghelone the heart is relatively longer and navrow’er than in the 
adult. 

The great trunk-veins open into a sinus venosus of moderate 
size, which in turn opens into the right auricle by a long slit-like 
orifice the axis of which slopes fit>m below upwards and to the 
right, and which is guarded laterally by a pair of simple valves. 
The posterior wall of the sinus venosus is attached by a stout 
band of splanchnic pericardium containing the coronary vein to 
the right upper part of the ventricle. A similar band is figured 
by Fritsch f in the hearts of Ghelhydra serpentina and Grocodilm ; 
and I liave seen one in Testndo hidica, but it is appai*ently absent 
in Ghelone. 

The left auricle, as usual, is relatively very small, being not 
more than a (piarter the size of the right. The pulmonary veins 
unite as they enter it, and their common opening is proteetetl to 
some extent by a valvular flap, formed by a prolongation of its 
upper and outer Kp into the auriculai* cavity. As a rule, in the 
Uhelonia the opening of the pulmonaxy veins into the auricle is 
not valved in any way. 

The interaiuicular septtim is convex towards the left auricle, 
its lower edge is thickened and longitudinally split to form a 
valve for each auriculo-yentricular opening. 

The walls of the auricles are very tliin in comparison with those 
of Ghelone mydm and show little trabecular structur*e. 

The cavity of the ventricle is peculiarly small and scarcely 
extends half way to the apex. The lower Italf of the ventricle, 

^ Ratliko; Kntwickl. p, 210. 

f Fritecli; Zur vsrgl Axiiit AmthtenheriSeji/* Arch. f. Anat, 186^, p 737, 
pi, 17. and pi 18.%. 3. , 

Fboc. Zool. Soo.—1905, You I* Fo. XXI, 21 
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nltlioiigh to a cort-ain extent trabecular hi structure, consists 
practically of solid muscle. Tlu^ voni.ricular septum is (piifcu 
uormal. 

T 1 u 5 groat V(‘ssels ai'ise from the vontrick^ in the iistial ])osiiious, 
))ut it is worth noting that tlie carothls, 7 cm. ahovo tlun'r origin 
from the iiiiiominato arteiy, siuhlonly dilate to at least twict* 
their original cliaineter and then very giudually narrow again 
towards the head. 

The arches of the two aortm are ecpial in size—2 cm. in diameter 
Avhen flattened. They unite on a level with the apex of the 
ventricle. The cmliac artery arises from the left ai'ch (dose to its 
union with the right, the mesenteric from the left side of the 
upper extremity of the abdominal aorta. 

The 

The Renal Portal System (text-%. 72).—The chief affluent 
(textrfig. 72, ihv) of the afferent renal vein is forrnecl by the 
miion of a number of small vessels upon the iunta* side of the 
ilium. The trunk thus formed runs forwai’d to the liinder end 
of the kidney, and there <livides into two brandies- a dorsal one 
(the afferent renal vein) that runs upon tlie medio-ventral sur¬ 
face of the kidney, lateral to the ureter, and very soon becninos 
embedded in the kidnoy-subsUuco; and a ventral branch that, 
after taking up tlio obturator vein, forms one of the roots of the 
anterior abdominal vein, The latter branch lies upon the dorsal 
surface of the intra-polvic muscles, and appt‘a.rs upon the surface 
of the body-wall in the pubo-cpipubic noUth. Just in fi-oiit of 
the epipuhis it unites with its fellow of the opposite side, an<l the 
trunk formed by tho union runs forward in l.he substance of the 
body-wall to the cleft between the ends of the coracoids. Hero 
it receives vessels fi-om the muscles of the left conmoiil, then dips 
down towards the liver and enters it about tho middlti of the 
ventral surface of the left lobe. This is the left anterior abilo- 
minal vein. The right anterior abdominal vein is represented 
only by the small vessel formed by tlu^ union of tho veins 
from the muscles of the right coiwund. It enters tho posba'ior 
edge of tho isthmus of the liver about its middle, in relatively tlu^ 
same position as tho fully dovelopo<l right anterior abdominal vein 
of Mmys. 

The persistence of only one (tlie left) anterior abdominal vein, 
although normal in Amphibia and Lizards, is not the eomlition 
generally described as typical of Ohelonia, in which { Testudo, Mmys) 
botli veins persist, forming right and left anterior abdominak. 
I notice, however, that Eathke**^ mentions that in young indi- 
yidtials of ^Ohehm and in his specimen of Dermochelys the left 
anterior abdominai vein only is present. In Tesiudo *grmm alio 

V * Eattef BatvrkM. p, 
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the right anterior abdominal vein may be quite insignilicant, not 
more than a quarter the size of that of the left side. 

Within the liver there is an open communication between the 
anterior abdominal and hepatic portal veins. 


Text-fig. 72. 



voviacea, loft Iddnoy with its associatal veins and artevies. 

affliw* aflbroijfc renal vein, m. aorta, efferent renal vein, il, iliiun, iLv, chief 

adUient of afferent renal vein, LaMd.v, left anterior abdominal vein, oH.v. 
obturator vein, U7\ urotur, v.c.u vena cava inferior. 


The efferent renal veins are in no way peculiar. They run 
forward, one on either side, along the median borders of the 
kidneys, and at their anterior extremities unite to form the vena 
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ciiva interior. The vena t'a,va. lies to the right ot tlie Jiorhv, and 
enters the <lo<‘p snrhle(^ of the right lolie of the livi^r, flusii 
before, leaving the anteriuj* ]>order of the liver, iti receiv<ss ti large 
lie[>a.tic vein. 

'Ihso trunks of th(‘. Iu‘])a1«i(‘. j)orta<l system were tinted, tme 
eomiiig from the stomach aitd enUTing the li\erat tla^ anterior 
end of its left lohe, the other from the lirst part of tlic iutt'sUm* 
ojienmg itito the lower border of tbc sttine lobe. 


The Thyroid Hody^ 

The thyroid body bas the normal position between the roots of 
the carotid arteries; it is supjilied with blood by branches of the 
sitbelavians. 


UUGAJsS OF EbsHUATION. 

The /?«r;?/;#it*.-'-“Tbe larynx closely resembles that of Vhelone* 
Tile pro(a'i<'oid cartilage is not, however, a. coin])letely siipar«ite 
nodule, Init forms a process of the anterior dorsal border of the 
cvieO“thvroid. 

The lirst complete tracheal ring lies 7 cm* behixid the antohir 
margin of the oiico-thyroid cartilage. In front of it, included 
within the crico-thyi‘oid caiiilage, there are six ixnperfeci or 
slightly indicated rings. These, as usual, a-re more marked and 
extoid further forward on the ventral surface than on the doimt 

Tlie constrictor and dilator laiyngis muscles are quite normal. 

The Trachea .—The lower end of the trachea is divided into 
two lateral channels by a dorso-ventral ])ai‘tition for a distance 
of 11*5 cm. upwaivls from the bifuimtion of the hronchi. ^This 
has been accui*ately described by Eatiike (MiiJler^s Arch. 184(>, 
p. 2m). ^ 

lu this part of the trachea, the rings tend to be somewhat 
irregular a,nd froipiently show partial duplication. 

linNAn OitoANs. 

The kidneys are large ami fla.tteno<l doi'so-voiitrally. Mach 
nu^asures 2JJ cm; in length by 11 cm. in bimdth sit tfio biiidta* 
«'nd, iuid 6 cm. at the anterior end. 

Like the kidneys of other lltsptiles they are much lobsdfs-ied, 
the lobes having roughly the fona of irregular transverse bsstids, 
which are themselves further subdivided by close convolutions. 

The ureters emerge from the hinder pait of the ventral surfaci* 
of each kidney between the main trunks of the afferent ami 
efferent renal veins, and from this point run directly backwards 
to the latei'al walls of the uro-genital sinus, into which they open 

S a mir of prominent papilla. The walk of the ureter® are 
; e/Ud pigmahted. 
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Iuoour'rrV b Oikans. 

The ovaries jire aitadicHl by iho ]>arova,rima to the Joiwil pei’i 
ioiH'uai Just, lateral to th(‘ eflevent reual vtans. a*y are very 
similar to those of Chdone^ tuu], in tliis youn^^ imliVidual, Inuai 
tlie form of a lljiltencMl ])a,n<l very miicli fokhnl tjratisvorsely upon 
itself. They exhcmd from about 15 em, ]>elhn(l tl)e posteiaor end of 
the kidmys to m^a-rly the same distiUKJe in front of their antei'ior 
end. 

Tim oviducts, like the ovaries, a.re in a \H‘3ry immature con¬ 
dition. Each extends from the uro-genital sinus to a point some 
little tlisiaiu^e iu front of the ovary, susjjcndcd from tlie <lorsal 
iK^ly-waJl by a, peritoneal fold that passes on a.nteriorly for some 
distance beyond the mouth of the duct. ITie duct does not 
otampy the free border of ilu; pm‘itoneal fold, l>iit lies about I cm. 
within it; the mouih, however, opens actually upon the free 
htu’der, Tlie aiiteiior part of the oviduct is slightly wavy. 

PosliCiitorly the oviducts enter the lateral walls of the uro¬ 
genital siims, near the ureters; hut. on neither side do they in 
any way communit^ato with the cavity of the sinus. Afler an 
injection of water into both oviduci-s had failed to slunv any such 
opening, the oviducts and ureters were slit iip (toxi-lig, 7;5). Upon 


i'c.xt-fig. ra. 



ll^p 


piiri af whII of uro-f^mutHl siiiuH, with tcrmiuniiim oF 
avalact atjil mvtrr (wglit nitlr). 

emtering the wall of the uro-geniial sinus, the cluu'UiJter of the 
Hniug of the oviduct suddenly altered, from being perfectly 
HUiOidh it becaiue ileeply laminate longitiulinally, ITiis pleated 
segment of the duct passed towards the urinary papilla and 
gradually umTowed to a blind end. Ifluid injected down the 
right ureter entered the uro-genital sinus by two mouths situated 
on the apex of tim urinary papilla. When the ureter was opened 
it wim found that close, to the apex of the papilla it forked, each 
branch being in connection with one of the two openings. 

On the urinaiy papilla of the left side there were also two 
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openings; but here one only was in connection with tlie ureterj 
tlie other led into a blind p)it. 

This imperforate condition of the oviducts is proba])ly normal 
in immature individuals. Professor Stewart has ])Oiiited out to 
me a somewhat similar hymen observed by him in a young 
female Crocodile {Grocodiltbs acutus, R. Coll. Siirg. Museum, 
Physiol. Series, 2725 B), in which the mouth of each oviduct is 
covered by a delicate membrane. 

The cloaca and clitoris closely resemble those of Ohelone. The 
cloaca is 25 cm. long. The clitoids is bluntly conical and free at 
its extremity. It is situated 15 cm. from the external opening of 
the cloaca. 



INDEX 


Acanthias 

vulgaris, 42, 45, 47, 
48,49. 

Aojini 

puncMata^ 152. 
tetramenis, 190. 
viiinta, 190. 

Aoaropsis 
mssa, 190. 
yEgoluis 
hraeh/otus^ 252. 

y^iioinys 

h/poxmtht, 83. 

Againa 

oolmormUi 11,14. 
Ag^lashes 

mdeagnile,% 203, 206. 
Ageniosua 
mUitaris, 190. 
Agoniates 
hahohms, 190. 

Alauda 
arvmsis, 55. 

Aloeclo 

mmi:om’i 252. 

Alois 

nausofi, 9*1, 95. 
tmigaica^ 94. 
vitenm^ 93, 95. 

Alcsies 

ImemosCi 151. 
denies:, 153. 
nur&e, 151. 

Alopias 
mlpes, 40, 47. 
Amblysomus, 270. 
chrusillm, 254, 260, 
261,276, 
oorrie, 276. 
hoUentottm, 130, 259, 
260,261,262. 

— pmdolim, 260. 
irk, 254, 259, 261, 
276. 


Amblysomus 
ohtmirostris, 260, 

262. 

Amphibolurus, 5, 14,16, 
17,18, 19. 
harhatus, 22 . 

Ampbilius 
angnsfifrons, 64. 
cdesnetisis, 64. 
hrevis, 64. 
graudis, 63, 64. 
Imigirosfris, 64. 
platgchir, 64. 
urnnoscopxu% 64. 
AnaoyrlUH 
gihboAUS, 190. 

Anas 

Imohm, 147,148. 
poeclhrhgfieha, 147, 
148,149. 

sitperoiliosa, 147, 148. 
Anciatnis 
bmch/nnia, 190. 
gihhihcps, 190. 
pktiis, 190. 
Angiostoinnin 
mpenihola, 251,253. 
Aniaqdes 
porf)hgropi% 94. 

A noils, ’l9* 

Anonialuma 
haiesi, 83, 

heecrofU, 81, 82, 200, 

mh 

htMmii, S2. 
fulgem, 82, 
Anoplopterus, 04. 
Anosfcomus 
gracUis, 189. 
taniaim, 189, 
Anseranas 
mmipalmaia, 118. 

; Aathro;^ide8, 117. > 

paradim, 111,11^, 


Anfchropopifcheciis, 68 
troglodytes, 205. 

Antiloeapra 
americana, 118, 191. 

Antilope 
cereicapra, 118. 
chora, 140, 
tendal, 140. 

Aphanopus 
carlo, 252. 

Aqaila, 109, 111, 117. 
verreaikTi, 108, 

Ara, 107,117. 

105, IOC. 

Areilasisa 
plagiafa, 93. 

Arctocebus 
aureus, 72. 

Argypothripa 
uigrostrigata, 03, 05. 

Aristodesnius, 229. 

Apvicanlkis 
dorsalis, 269. 
pnlchcUns, 84. 
pumilio, 136, 269. 

Ascapis 

miqmticolUs, 251, 

253. 

mpsularhi, 252, 253, 
lumhricokles, 252, 253. 
Asio, 117. 

(wdpiMnm, 252, 
hraohyotm, 252, 253, 
mesdcanus, 108. 

Aspidofiiphon, 181. 
degam, 33,40. 
inmlaris, 40, 41. 
steenstmpn, 39. 
trunmim, M, 

Asteronotus, 177. 

Asterophysus 
hatraoms, 190. 

Athene 

chiwradw, 119. 



326 

Atherura 
africaua, 84, 200. 


Babax 

Imiceolaim^ 54. 
waddellif 54, on. 

Bagrus 
bay ad, 151. 

Balanus, 178. 

Barbus 
yibbosns, 03, 

\indii, 63. 
loiigicaudcfy 63. 
midepi% 6^ 
perpkxicanB, 03. 
thikensis, 03, 04. 
werneri, 03. 

Batrachops 
cyanonotmi 154,150, 
ocelktius, 154. 
mnctulatus, 154, 156, 
168, 

reiimlatuB, 154,155, ^ 
semifamaHiBy 154,155, 
Bdeogale 
mgripcSf 70, 

Beloue 
imiiata, 180. 
Bematiscus 
vH/fjh'its, 250. 

Bison 

priscits, 53. 

Boggiaiua 
oceliata, 154. 
Bombinator 
maximus, 277. 
Boocercus 
mitycmis, 77. 

Bornella, 17T. 

Bos 

prhniqemm, 51, 53, 
231. 

Bosclaptiiis 
gigaSf 288, 
Brontosaurus, 242, 
Brycon 

190. 

schomhurgM% 190. 
Bubalis 

majvT^ 201,205* 
Biicerds 

207. 

Biiteo 

migariSj2^1^ , 
By^nlsles, 204. 


i.hi 



t;hDEX. 

Callitlirix 
citprea^ 118. 
Caliopbysus 
lateralis, 190. 

Calolea, 2. 

Caijielus 
bactriaims, 231. 
Oandiella 
lineata, 177. 

Cania, 08. 

vulpes^ 187. 

Carapiis 
fasciaiusy 190, 
Oarcbarias 
glaucicsy 42, 43, 48. 

laticaudifSy 43. 

Cariama, 113, 117. 

crisfata, 113. 
Oathartes, 117. 

atratiis^ 111 . 

Cebus 

faiiicllm, 249. 
Centetes 
ecatidaiuSy 253. 
Centrina 
saivianiy 45, 
Contromochlus 
heckeliiy 190. 
Oentrophorus 
sp., 42. 

Oopnalopliiis, 187. 
eallipygtis, 77. 
castmeus, 77. 
doriiSy 198, 205. 
grimmiy 138,275. 
jcntM'iy 201 . 
maxwelUy 205. 
meimKm'he%t$y 77. 
moniicolay 275. 
mtfdensiBy 275. 

7iiger, 205. 
sylvimltrixy 201 . 
Otvatogynma, 20^1. 
Cercocebiis 
(igUiSy 71. 
ulhigmmy 71. 
cdlaris, 71, 
Cercopitbecus 
cephusy 70. 
diana ignUnby 199, 

m , 

erxiebem, 70. 
Mandii, 255,, 
neglecP&$, 70, 
nicUimSy 70. ^ 
poiimtg'tmy 1. 

pyg$r^hnis, 255, 
mapmn^ 70, 
dervlcam ■ 



Oemis 
sp., 210. 

clophusy 191, 210,211. 
Ceryle 

torqiuita, 252, 253. 
Cetiosaiunig 
leedsiy 232-243, 
Octop&is 
cacutiens, 190. 
Oetorhinus, 42. 
Ceuthniochares 
(Eneiis, 208, 

Jiavirosfris, 208, 
Ohalceus 

macrokpidotuSy 190. 
Ohalcopsitlaciis 
ater, 231. 

Ohelhyclra 
serpentina, 319. 
Ohelone, 300, 301, 303, 
310, 313, 314, 315, 
319, 320, 322, 323, 
324. 

imhricaiay 310, 
mydas, 319. 
Obiloscyllium 
indieum, 44. 

Obinigera 
momtrosay 43, 40. 
OMmnrrboglanis, 64. 
Oblaaiydosaurus 
kingiy 9-22, 
Oblamydoselacbus 
angnineusy 47. 

Cbromis 
erotuSy 89. 
Obroniodopis, 177, 
Chrysocbloris 
albirostrWy 201. 

asktiray 259, 200, 201. 

ImlosericmSy 261. 

leueorhmtyiH^l, 
rut Hulls, 261, 
Ohrysococcyx 
cupremy 208, 

Oicbla 
hhrimy 159, 
oceUafis, 190. 
imensiSy 158,190, 
Ciohlosoma 
coryphmioidesy 190. 
fesizvum, 190. 
semnm, 190. 

Cisticola 
htercdU, 209. 
Oithannus 
dtharusy 151, 
Oiamafcor 
' 208. 
iilaiHas 


INDEX. 


327 


Olarotes 
laticeps, 151. 
Cloooaiphon 
aspergillim, 33, 31). 
Oobiis 

singling, 202 . 
Ooccystes 
eager, 208. 

Oolobua 

ferrugmeuB, 100, 205. 
folycomm, 109. 

100, 205. 
verUB, 109. 

Oorallum 
nibmm, 173, 
CorytliiEola, 203. 

eristata, 203, 208. 
Crenacara 
ekgans, 152. 
maouhta, 153. 
pmottilata, 152,153. 
Orenieichla 

acutirostfis, 158, 1G4, 
168. 

adspersa, 167,16S. 
mithurus, 160, 
argynnk, 150. 
brasiliemis achpma, 
107. 

— famataf 166. 

— johanna<i 168. 

— kntieidata, 107. 

— luguhris, 165, 

— piar7norata, 158. 

— strigata, 165. 

— pUtaiat 185. 
cateta, 158, 166. 
cfUimnotus, 150. 
ikgtois, J55, 
fihmta, 150, 

Jmehrhj 165, 
geagi, 157» 101, 
'joha7im, 157, 158,166, 

168,300. 

— nrhperm, 167, 
•^/unebriB, 165, 
-^Johanna, 168. 

— le)iiteuktaf 167. 
kguhm, 165. 

— sirigata, 165, 

— miUtict, 105. 

158,102. 

lenUenMii, 158, 167, 
180,190. 

Upidoia, 157» 158. 
Indus, 157,160. 
Ingvhm, 158, 165, 
'190, 

maoropMhalmuSf 158, 
162. 


Orenieichla 
ohtusirosfris, 168. 
ormta, 158, 107,168. 
polgsticfa, 1G2. 
profeus, 159. 

— argipmiSj 159. 
punctata, 162. 
retiGidata, 155,1.50. 
snmtilis, 157, 159, 

190. 

— alhopimctata, 159. 

— se7mcijwta, 159. 
semifasciata, 155. 
strigata, 153, 165, 

108. 

vaillanti, 159. 

7)iUata, 158,163. 
waUadi, 158,163,168, 
189,190. 

Orenuchus 
spihrus, 190. 
Oricetomys, 200. 

gamhmim, 84. 

Oriniger 
•mreauxi, 208. 
Crociclura 

flavescens, 130, 264, 
265. 

flavidiik,204. 
flavidiila, 204. 
martetid, 20 
Orocodiliis, 222, 319, 
aGiiit'M, 324, 
Orossarchus 
faseiatus, 265. 
oto^m*,76,205. 
OteiiacodoK, 98. 
Onrimatus 
alhtimm, 389, 
elmigatus, 189. 
Bcho77ibnrg7cH, 180. 
spihmis, 189, 

Oycbla 

fasdaUt; 166,108. 
taemim, 162. 
mtilmB, 159. 
Oyoiopterus 
hmpm, 252. 

Cynictis ■ 
pmiolUata, 132,135. 
Oynocephalus, 69. 
Oynoflon 
peetomlis, 190. 
m^nbroiaes, 190. 
Oynognathos, 96,9B, 99, 
100,102,227. 
Oyflopithectts' 
niger, 22-26. 


158,164. 


Badeaga 
, fttmiMM, 95. 


'ROC. 2!oot,. BOO.---1905, Tod* I* Ko. XXU. 


Baflla 

i acuta, 147,148. 

Dama 

vulgaris, 190. 

Basychira 
viteusis, 92, 95. 

Dasymys 
incomim, 270. 

Dasypiis, 101, 

Dasyurus, 102, 

Beilemera 
fasciata, 92. 

Beilephila 
placida-torenia, 95. 

])eiidrohyrax 
dorsalis, 79. 

Bendromiis, 136. 
melamtis, 130, 137. 
mm7Mlas, 130,137. 
7nessorius, 84. 

Bendromye, 137. 

Beomys 
ferrugineus, 84. 

Berniochelys 
ooriewm, 291-324, 

Biadoctes, 214. 

Diademodoii 
7nastaous, 96-102. 

Dicrossus 
mac7Mus, 153. 

Dicynodon, 214. 

Biplodocu.g, 235, 238, 
239, 242. 
carnegii, 231. 

Biscognathus 
hlanSmlii, 02 . 
hindii, 62, 64. 

Bistichodua 
hreiiimmis, 151, 
rostraim, 1.51. 

Bisfcoma 
crotali, 240. 
puh7io)7ak, 248. 
pulmo7m, 248. 
riiigeri, 248. 
westermaui, 248. 

Bodecacoria 
conchmim, 181. 

Bolabella, 177. 

Dorns 

cafapkmtw, 190. 
keekelU, 190. 

Doroatberiuiu 
aqmticum, 78, 202, 
Dmnms, 117. 
mve-dioUmidw, 105. 


Elehiclaa, lOO, 101. 
Bolnnomeira 
Sidmig^chris, 182,184. 

. ' 22 ■ 



328 


INDEX. 


EchiBOrhiniis 
spinosiis, 46,47. 

Echincrliyncbus 
crotali, 249. 
liombm^ 249. 
spinth, 249, 253. 

Elepbas 
africam.s SO. 

Eniys, 316, 318, 320. 

Enhydra, 98. 

iOosaccoiiiys, 269. 

Epomopborus, 199. 
frmquch, 72. 
walilhergi^ 256. 

Equus 

kemmnis Idcmg^ 186. 

Erythrinas 
loiigipmms^ 189. 
^'olmonemi 189. 
unitmiatm, 189. 

Eunice 
fasciuta, 177. 
dciliemis, 177, 181, 
182. 

iorqvaia, 177. 

Euryotis 
ohsctira, 267. 

Eui^stomus 
gitlaris, 207. 

Eurytoraa 
heterothsca^ 95, 


Falco, 111, 117. 

Imum'iis, 109. 
Fayorinns 

carnmSf 177- 
Felis 

cekdogtthfe^', 199 20-5. 

ocreafa eafra^ 132. 

pardtiHf 74, 

— 187. 

mmJy 205. 
iitim, 253. 

Fibiria 

foxmta^ 252,253. 
heUcim, 253. 
phgsakra, 252, 253. 
piseium^ 252, 
quimtlif 252,253, 
Fra^csolinus 
ahmfefim, 203. 

2(^. 






I Galago 
1 aUeni, 71. 

I cramt a tidafus^ 256. 

demidoffu 71. 

I paUuhiy 7 J. 

/ Galeorbinns 
I canis^ 42, 

I japonims, 42. 

I Galeus 

I cams, 47, 48, 49. 

I (Galeorliinus) cams, 

; 44. 

1 Ganirex,203. 
i Gurrulax 
I sannio, 55. 

I td)etamis, 54, 55. 

! Qcnetta, 75, 
j Geophagus 
cupido, 190. 
dmmmi, 190. 
jury pari, 190. 
ffurimmensis, 190. 
Georyehiis 
kottentoius, 270. 
Gerbilius 
branisii, 135. 
Gerrhonotus, 7* 

Giraffa 

camdojjardadffj 13 9. 

— antiqvonmi, 248. 

— coitoni, 121. 

• —peralta, 119, 120, 
121, 244, 248. 

— roihschildi, 121 . 

— fippdskicclii, 139, 

121 . 

— igpica, 120,121. 

G] areola 

megapoda, 206. 
miohcdn liherifp^ 206, 
Glyphodes 
ciBsaliSj 95. 
psiffarads, 95 , 
Gonipbognatlma, 96,98. 
Gorilla, 67. 

cMmichcqt^, 50. 
Goura, 105,114,137, 
coromfa, 114. 

' victoria, 1 . 

Graphiums 
hmt% 200, 205. 
wwwtts, 266. 

Guitera 

orisiafa, 203, 206. 

Gy inna rebus 
mioiicus, 351, 
Gyinnorbina, 107, 116, 
117. 

teumtafa, 114,115. 
Gyimiotus 


Gypobierax 
cmgoiciisis, 203. 

Ilagcdasbia 
hagedash, 207, 

Halcyon 
cgaoioienciis, 207. 

Ilaploeanthosaurus, 242. 

ITaploceros 
monfanvs, 56. 

Ilatteria, 2, 4, 5, 22L 

IJeliobucoo 
Imiapariei, 73. 

I-Tolodeima, 7, 8,19. 
siispeciim, 7 . 

Helotarsus 
ccaudaHis, 252, 253. 

Hemiodus 
immacidatus, 189. 
nmmacuMm, 180. 

Heptanchus 
cincrem, 42,47. 

Herpestes 
emmi, 135, 
galera, 265. 
gracilis, 76. 

caxmi, 135, 265. 

— pwictnlaUts, 135, 
265. 

Ilerpetodryas 
carinat'Us, 251, 253. 

Hesiono 
smda, 377, 

Heierobranobus 
sevcgalensis, 351. 

Holorodon 

plaigrhhms, 251, 253. 

Heteroclontus 

(Oesfcracion) pMHppi, 
45. 

Hcxnbranclius, 177. 

Hippopotainns 
merkiisis, 205. 

Hipposidoros 
caffer, 130, 256. 
commrmid, 73. 

Cyclops, 73, 82, 

Hydroeyon 
hrevip, 151. 

Hylooboenis 
memrtzkageni, 199, 

Hypaina 

mmirmUs fermcifalis, 
93. 

Hyperia 
galha, 319. 

Hyperopisus 
khc, i5L 

Hypsignathus 

72 . 





INDEX. 


329 


Ibis 

liagedashj 207. 
Ichtfiyosauras, 219. 
Ictonyx 
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ABSTllACT OF THE PROCEEDINGS 

OP TUE 

ZOOLOGICAL SOCIETY OF LONDON.* 

January 17th, 1905. 


G. A. BouIjENGEr, Esq., F.R.S., Vice-President, in the Ohair. 


The SECEETAiir read a report on the additions that had been 
made to the Society’s Menagerie during tlie month of December 
1904, and called special attention to a young male Greater Koodoo 
{Strepsiceros Imda) presented by Major Irvine, I.M.S.; to a 
Hairy-eared Bejir {Ursm piscator) presented by Mr. Frederick 
Ringer; to two Yictoila Crowned Pigeons {Goura motoriw\ 
obtained by purchase; and to a young specimen of Pousargue’a 
Guenon (Cercopithecm pommryim) presented by Mr. L, Lester. 
The last-named animal was new to the Collection, The total 
inunher of additions during the month was 125. 

The Secretary exhibited an enlarged photograph, taken by 
Mr, H. Sandland and presented by bin to the Society, of Jim,” 
the Indian Rhinoceros which had recently died in the Gardens 
after an existence there of forty-one years, 

Mr, F. E. Bedbaed, F.R.S., read the following thx^ee papers 
based on observations he had made on specimens that had died 
in the Society’s Gardens:—(1) Some Notes on the Cranial 
Osteology of the Ma^stigime ; (2) A Contribution to 

the Anatomy of ChlmnydosuuT'm and some other Agamidm ; and 
(3) A Note on the Brain of Gynopitkems niger. 

In three communications by Mr. W. F. Lanchestbr, M.A., 
was given an account of (1) a collection of Sipuhculids made at 
Singapore and Malacca; (2,) a collection of Gephyrean Worms 
from Zanzibar ; and (3) the Sipunculids and Echiurids collected 


f This Abstract is published by the Society at 3 Hatiover Square, tioudon, 
W„ oU the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of ettra obJ^rge, to ^ Fellows who sul^cribe to the Publications, 
aloOg with iha ^ PropeediR^*; but it mej be obtained on the day of publication 
at the price of or, If desired, sent post-free for the sum of Suv 

piS^r annum, payable in \ , 
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daring the ‘‘ Skeat Expedition ” to the Malay Peninsula. Four 
new specdes were described in the second paper and nine in the 
last. 

A communication was read from Mr. A. D. Imms, entitled 
On the Oral and Pharyngeal Denticles of Elasmobranchs.” The 
Author had found that these denticles were present in varied 
abundance over the mucous membrane lining both the oral and 
pharyngeal cavities in many of these fishes. Out of the specimens 
of the nineteen species (representing eighteen genera) examined, 
only five, belonging to as many genera, were found to be totally 
devoid of these structures. In some cases the denticles were 
uniformly distributed over the whole of the mouth, pharynx, and 
branchial ai'ches, and this appeared to be the primitive method 
of distribution. In other forms they tended to disappear from 
the roof and fioor of the mouth and pharjmx ani became more 
or less restricted to the bmnchial arches, or confined almost 
entirely to the oral cavity. The structure of the denticles proved 
that they were undoubtedly placoid scales. They did not appear 
to suhseive any definite function, and they were probably to be 
regarded as vestigial organs. 

Dr. 0. "W. Axdeews, F.Z.S., exhibited and made remarks upon 
the skull of a Musk-Ox from the river-gravels of the Severn 
Yalley at Frainpton-on-Severn, near Stonehouse, Gloucestershii’e. 
The specimen consisted of the cranial portion of the skull of 
an old bull, and was found by Mr. W*. T. Bennie, of Ohepstow, 
who had pre.sented it to the British Museum. Bemains of this 
species were comparatively rare in Britain, and the nearest 
previously I'ecorded locality to that described w'as Barnwood, near 
Gloucester, 

Mr, H, E, Deessee, F.Z.S., exhibited and described three new 
birds obttiinetl hy Ool. Waddell, O.B., on the recent expedition to 
Llia^, these heiiig the ornithological fii*st-fi'uits of that expe¬ 
dition, vk,:— 

Babax waboelli, nearest to, but differing widely from, £abax 
kmcedaUis ; 

Gaeeulax ’jcibetanus, a much darker and more unifoiinly 
coloured biitl than ^arndasc smmio, with the terminal pax*t of the 
tail white; and 

Banius lama, a much darker bird than Lanius sehach^ with less 
white on the forehead, no rufous on the back or scapulars, and no 
trace of an alar speculum. 






The next. Meeting of the Society for Scientific Businese^ will he 
held on Tuesday, the 7th February, 1905, a.t half-pist Eight 
o’clock P.M., when the following communications will be made;—- 

1. Mr. ITelson Annandale.—O n Abnormal Ranid Larvas from 
North-eastern India. 

2. Mr. G. A. Boulbnoeb, F.R.B.—On a Second Collection of 
Fishes made by Mr, S. L. Hinde in the Kenya District, Eavst 
Africa. 

3. Dr, R. Broom, C.M.Z.S.—On some Points in the Anatomy 
of Dicidemodon, 

4. Mr. Georoe L. Bates. —Notes on the Mammals of Southern 
Oameroons and the Benito. 


The following Papers have been received : — 

1. Mr. Martin A. C. Hinton.-- On some Abnormal Remains of 
Cervus dapkm from the Post-Pliocene Deposits of the South 
of England. 

2. Mr. G. A. Boulenger, F.R.S. — A Contribution to our 
Knowledge of the Yarieties of LmeHa mimilis in Western 
Europe and North Africa, 

3. Mr. G. T. Bethtjne-Baker, F,Z,S.—Notes on a small Col¬ 
lection of Heterocera from the Fiji Islands, with Descriptions of 
some new Bpecies. 

4. Mr. R. Lydekker. —On Dolphins from Travancore. 

5. Mr. B. Lydbkker. —On the Nigerian and Kilimanjaro 
Giraffes. 

6. Mr. Cyril Crosslanb, F.Z.S,—The (Ecology and Deposits 
of the Capo Yerde MaTina Fauna. 


OommunicAtions intended for the Bciontific Meetings of the 
ZooLootoAL Society or London should be addressed to 

P. CHALMERS MITCHELL, 

3 Hanover Square, London, W. 

%ith ffmmary^ 1905. 
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ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOOIETI OF LONBON* 


FeT)ruary 7tli, 1905. 

TTowakd Saunders, Es({., Yice-Pmsident, hi the Chair, 


The SECiiiETAiiY exhibited, on behalf of the Hon, Walter 
R oTHSCiriLD, F.Z.S., a pair of moimted Gorillas. The animals 
appeared to he nearly adult and were probably from 12 to 13 years 
old, Tlie male was nnnsnally red on the head, while the female 
displayed no trace of this colour. This difference of coloration 
confirmed Mr. Rotluschikrs opinion that Gorilla castanoiceps of 
Slack was an aberration and not entitled to specific or subspecific 
rank, 

Mr. Fredertok Ghxett, F.Z.8,, exhibited some mounted heads 
of the Rocky-Moiuitain Goat {HaplocewB wo^Hams)^ with the 
object of calling attention to a. gland lying at the base of each 
horn, which he believed had not been previously described, 

M V. R. H. Burne, F.Z.Sm exhibited some s})eeimens made from 
the viscera, of the Imlian Fthinoceros Jim” that had lately died 
in the Society’s Gardens, 

A communicatioTi from Mr. Nelsok Axxandale contained a 
description of t.w’o abnormal larvai of the Frog JRam aliicolcu 

Mr, G, A. Boulenoer, .F.R.B., gave an account of a second 
collection of Filches made by Mr, B. L. Hinde ih the Kenya 
district of East Africa, Examples of five species were conta.ined 
in the collection, three of which were new to science. 


* This Abstract is published by the Soeiely at 3 Hanover S^iuare, London, 
W,, on the Tuesday following the date of Meeting to which it refers. ^ It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the * Proceedings ’; but it may be obtained on the day of publication 
at the price of Bimpenc&i or, if de$iw, font postrfret for the sum of 
BkilNn^s per annum, payable in adrance. 
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A paper was vend fi'om Di*. H. Buoom, entitled On 

some Points in tlie Anatomy of a Tlieriodont Reptile,” 

A communication from Mr. George L. Bates contained field- 
notes on the Mammals of Southern Cameroons and the Benito. 

A communication from Mr. G. T. Bethxjne-Baker, F.Z.S., 
contained an account of a collection of Heterocera fi*om the Fiji 
Islands. Of the species enumerated eleven were new to 
cience. 

Mr. F. E. Bedbard, F.R.S., read a paper entitled “ A Contri¬ 
bution to the Knowledge of the Arteries of the Brain in the 
Class Aves.” 

Mr. Macleob Yearsley, F.Z.S., read a paper on the Function 
of the Antennae in Insects. After reviewing the literature on 
the subject he pointed out that Lowne, in his work on the 
Blowfly, suggested that the antennje were probably balancing 
rather than auditory organs. Lord Avebury and Latreille were 
cited in favour of this view, and the work of Yves Delage on 
Crustacea and of Clemens upon a moth {Sarnia cecropia) as 
confirmatory experiments. 

The Author then gave details of experiments upon 30 Wasps 
{Ye&pa mdgans) in which the antennse had been removed. The 
results of this mutilation were:—1. Loss of power of flight; 
2. Loss of sense of direction; 3. Noticeable slowness in all 
movements. The conclusion arrived at was that, in Wasps, the 
antenna© -were equilibrating in function. This supported Lowiie’s 
surmise and corroborated the experiments of Clemens on Sarnia 
tm'(ypm* 


The next Meeting of the Society for Scientific Business will 
be held on Tiresday, the 21st February, 1905, at half-past Eight 
o’clock r.M., wlien the following communications will be made:— 

1. Mr. G. A. Boulexgeb,. F.B.B.—A Contribution to our 
Knowledge of the Yarieties of Lmerta murali$ in Western 
Europe and North Africa. 

2. Mr. E. Lybekker.— On the Nigerian and Kilimanjaro 
Girafifes. 


*3. Mr. Cyril Crohslaxb, F.Z,S.—The (Ecology and Deposits 
of the Cape Yerde Marine Fauna. 


t 4. Mr. Oldfield Thohas, F.E.S., and Mr, IIarold Sohwank*, 
F.Z.S.—The l^udd Exploration of South Africa:—IT. List of 
from the Wak^herstroom District,, South-eastern 

.'.I'.I ■ ^ .' ” ’ ■ 
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The following Papers have been received :— 

1. Mr, Maiitin A. C. Hinton. —On some Abnormal Beinains 
of Cervus elaphm from the Post-Pliocene Deposits of the South 
of England. 

2. Mr. E. Lydekker.' —On Dolphins from Travancore. 

3. Dr. B. Broom, O.M.Z.S,—On the Affinities of Procolopiton, 

4. Mr. B I. PococK.—On the Greater Kudu of Somaliland. 

5. Mr. C, Tate Began, F.Z.S.—A Bevision of the Fishes of 
the South' American Oichlid Genera Crenacara^ Batracliops^ and 
Crenicichla. 


Communications intended for the Scientihe Meetings of the 
Zoological Society of London should be addi-essecl to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

\ith Febnim'y^ 1905. 
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ABSTRACT OF THE PROCEEDINGS 

OK THE 

ZOOLOGICAL SOCIETY OF LONDON* 


February 21st, 1905. 

Howabd Saunders, Esq., Vice-President, in tlie Oliair, 


Tlie Secretary read a report on tlie additions that had been 
made to the Society’s Menagerie during the month of January 
1005, and called special attention to a lied Teetee {Ocdlithrix 
cuprea) from Brazil, representatives of two unknown species of 
Lemur from Madagascar, a pair of Mouflon {Ovis mtcsimou) 
from Corsica, a Prongbuck {Antilocapra ameriomct) from North 
America, an Ethiopian Wart-Hog {Phacochmras cethiopims)^ and 
two Black-and-White Geese {Ainsermias seniipalmata) from 
Australia.. The total number of ad<litions during the month 
was 70. 

Mr. Henry Soherren, F.Z.S., exhil>ited, on behalf of Mr. 
Rowland Ward, F.Z.S., a mounted specimen of the Blackbuck 
{Antilope Gorvicapra), The animal was remarkable for the extent 
and depth of the dark coloration which covered tlxe whole of the 
face, obliterating ibe white eye-patches. 

Mr, R. I. PococK, E.SJ.B., exhibited some specimens of the 
South-Afi’ican Millipede {Spirostrepius pj/rocephcdm)^ presented by 
Mr. Gutlirie, of Port Elizabeth, to the Society’s Gardens. These 
Millipedes llad bred in the Gartlens. 

Mr. G. A. Boulvlnger, I’.R.S., read a paper entitled Con¬ 
tribution to our Knowledge of the Varieties of LaceHa mimdk 
in Western Europe and North Africa.” , 

A communioa,tion was read from Mr. R. Lydkkker, E.R.S., on 
the Nigerian Giraffe {Girqfa caihelopardalls peralta) and the 


This Abstract la published by the Society at S Haaover Square, Loudon, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued^ free of e^tra charge, to $11 Fellows who subscribe to the Publications, 
along with the * Proceedings’; but it may be obtained on the day of publication 
at the price df BincpBnm, or, if desired, seat posi>free for the sum of Six 
per anduin, payable in adrsncA - , ^ , 
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Kilimanjaro Giraffe (<?. Camelopardalis tippelshiTchi)^ based on 
specimens recently received at the ISTatural History Museum. 

A second communication from Mr. Lydekker, on Dolphins from 
Travancore, ^vas also read. In it the author made special i*eference 
to two specimens of the genus Tursiops, drawings and particulars 
of which had been supplied to him from the Trevandrum Museum. 

A paper by Messrs. Oldfield Thomas, F.E.S,, and Harold 
Sghwaxx, F.Z.S., giving an account of a second collection of 
Mammals made by Mr. Ct H. B. Grant for Mr 0. D. Hudd’s 
exploration of Boutli Africa, was read. 

The collection, which had been presented to the National 
Museum by Mr. Eudd, was made in the Wakkerstroom district 
of the South-eastern Transvaal and includes examples of twenty- 
six species. 

Several local subspecies were described, besides the following 
new Shrew from Zuluiand :— 

Myosorbx sclateri, sp. n. 

Allied to Myosorex mrms^ but larger and dai'ker. General 
colour dark bistre-brown instead of grey. 

Dimensions of the type (male):—Head and body 99 mm.; 
tail 53; hind foot 16; ear 10'5. ^ 

Skull: basal length 22; greatest breadth across brain-case 12‘5; 
length of upper tooth-series 10*5. 

Eab, Ngoye Hills, Zululand; alt. 250 m. 

Type, Male. B.M. no. 4.12.3.12. 

Mr. B, I. PococK, F.Z.S., read a paper on the Greater Kudu 
of Somaliland, and pointed out that the northern form- of Sirepsi- 
ceros strepsiceros differed from the southern in having only about 
Eve white stripes instead of nine or ten on each side of the body. 
The northern form should thus rank as a distinct subspecies, for 
which the name chora was available. The difference in coloration 
seemed to be correlated with a difference of habitat, the northern 
form frequenting more mountainous and less thickly-wooded 
country than the southern, which wvns frequently found in the 
thick jungle along river-banks as well as in the hills. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the Ttlr March, 1905, a.t half-past Eight 
o’clock r.H., when the following communications will be made:— 


1. Sir Harry Johkstok, Q.0*M.G., K.0.B."-Notes on the 
Mammak and Birds of laiberia. 

CEcblpgy'and Deposits 
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3. Mr. 0. Tate Regan, F.Z.S.—A Revision of the Fishes of 
the South-American Cichlid Genera Crenacam^ BatQ'achops, and 
Greidcichia, 

4. Oapt. R. Meinertzhagen, F.Z.S.—-Notes on a new Oribi 
Antelope from the Kenya District, British East Africa. 


The following Papers have been x'eceived :— 

1. Mr. Martin A. 0. Hinton. —On some Abnormal Remains 
of Cermis daphus from the Post-Pliocene Deposits of the South 
of England. 

2. Dr. R. Broom, O.M.Z.S.—On the Affinities of Procolophon, 

3. Dr. E. Lonnberg, O.M.Z.S.—On Hybrids between Lepus 
timidus and L, europmis from Southern Sweden. 

4. Mr. R. I. PooocK, F.Z.S.—On the Effects of Castration on 
the Horns of the Prongbuck. 


Communications intended for the Scientific Meetings of the 
ZoonoGiCAE Society of London should be addressed to 

P. OHALMEBS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

Fehniary ^ 1905. 
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ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

Karch 7tli, 1905. 


Dr. W. T. Blanford, O.I.E., F.B.S.. Vice-President, 
in the Gliair. 


Dr. Albert Gray exhibited a series of lautern-slideiS in illus¬ 
tration of remarks upon the membranous labyrinth of certain 
animals. 

Mr. IIi^NRY SotiERRBN, F.Z.S., Called attention to pictures of 
the Zebra in Aldrovandus (1640) and the ‘ Oommentarias ’ of 
Ludolphus (1691). In the course of his remarks he said that in 
the seventeenth century Zebras (now known as Eqmis gre'^yi) 
had been sent by the liiiler of Abyssinia to the Governor of the 
Dutch East India Company at Batavia, and to the Sultan of 
Turkey, so that the species was seen in Europe two centuries 
before the type of Equm grem/i reachetl France in 1882. In 
proof, passages were cited from Philostorgius Ludolphus, Jean de 
Thevenot, and other writers. 

Mr. Q. A. Boulenoer, P.E.8,, exhibited and made some 
remarks on a series of spirit-specimens of Pishes from Lake 
Ohafl and the Chari River, collected and presented to the British 
Museum by Oapt, G. B. Gosling. 

Mr. J. L, Bonuote, F.Z.S., gave an exhibition of hybrid Ducks 
which had been bred in his aviaries at Cambridge. Tho crosses 
exhibited dealt chiefly with four species, of which the following 
were shown:— 

Ams hschm x A . ^mcilorhjmha^ 

AnaA ho$chm x A. pmUorhynoha x Dafila muta^ 

AnaB hoBchm X A . pmeilorhyncha, x A, siiperciUosaf 

Anas boBchm X A. pmailorlhymha x A, supBrciliosa x i). muta. 


^ This Abstraot is published hyfehe Society at 3 Hanover S<iaare, liondon^ 
W,, on the Tuesday following the date of, Meeting to which it refers. It will 
be issued, free of pztm charge, to all Fellows who subscribe to the PuMicatious, 
along with the * Proceedings^} but it maybe obtained on the day of publication 
at the price of or, if desired, sent post*free for , the sum of Bis 
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In describing the various plumages Mr. Bonhote pointed out that 
the hybrids JMallard {Anas hoschm) X Spotbill (^4 . 2 ><x'Gilorhyncha) 
X Pintail {Dafila acnta) were divisible into two races, a light 
and a dark, and also that, whereas in the full-plumaged drakes 
the Mallard and Pintail characters were chiefly apparent, in the 
eclipse plumage the characters of the Spotbill supervened. Some 
curious resemblances to species other than their parents were 
then noticed, and also characters that could be referred to no 
known species. 

Mr. Bonbote then i*eferred to a paper he had read to the 
Linnean Society last year, pointing out that colour-variations 
tended to appear first of all on certain definite parts of the body, 
and that these parts, to which the name poecilomeres ” had been 
given, were common to mammals and birds alike. After ti'eating 
of this matter at some length, Mr. Bonhote came to the conclusion 
that, from the study of the birds shown, hybridisation tended 
to bring about great variation, which followed the lines of the 
poecilomeres, and as the result of that variation resemblances were 
shown towards species which had no part in their parentage. 

As illustrating this last statement, a bird (presumably a hybrid 
between a Wigeon and Pintail) which had been shot wild a short 
time back was shown. This bird, in addition to the characters 
of the two parent species, showed on the head markings that 
might be refeiTed to both the Teal and the New Zealand Duck, 

A communication from Mr. OyRin Crosslato, F.Z.S., contained 
an account of the (Ecology and Deposits of the Cape Verde 
Marine Fauna. The Author pointed out that so far as the Cape 
Verde Group was concerned there vras no evidence of any common 
tropical marine fauna, though certain species were found in both 
the Atlantic and Indian Oceans. Beef animals were remarkably 
few in number, the fauna in their place having a considerable 
subtropical constituent. 

Bock simulating coral-rag was formed at the lo'w-tide level by 
serpulid tubes fused together by Litkothminion, and by the latter 
and Foraminifera between 5 and 20 fathoms. Tlie absence of 
reefs might he due in some degTee to the remarkably steep coasts 
of the islands, but it was more especially owing to the extra¬ 
ordinary dominance of boring .sponges, worms, and molluscs. 
Beach sandstone wcs formed by the deposition of calcareous 
cement where the fresh water met the salt; it was only found in 
certain situations, and was everywhere being slowly eroded away 
by the 

Mr. C, Tate Eeoax, F.Z.S,, read a paper entitled ** A Bevision 
of the South-:American OiohHd Genera, Grenaomra^ Bai/rachops^ 

. and in which,2B spmes were described, 4 of them as 

. new to science. 

feom Oa|rfu'' B. > MmMmmmQm contained 
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tliG following description of a new Antelope from British East 
Afxica 

OuRBBIA KENY.®, Sp. n. 

Allied to 0, haggardly but with the horns smaller, thinner, and 
smoother. 

Basal length of typical skull 145 mm.; length of horns 136, 
circumference at base 53. 

Ilah. Upper Tana, Eiver, Mt. Kenya District. 

Type. British Museum, No. 4.11.5.28. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 21st March, 1905, at half-past Eight 
o’clock p.M., when the following communications will be made:— 

1. Sir Harry Johnston, G.C.M.6., K.O.B.—Notes on the 
Mammals and Birds of Liberia. 

2. Mr. Martin A. 0. Hinton. —On some Abnormal Remains 
of OerviLS elaphm from the Post-Pliocene Deposits of the South 
of England, 

3. Dr. E. Broom, O.M.Z.S,—On the Affinities of Frocolophon. 

4. Mr. E. I. PocooK, E.Z.S,—On the Effects of Castration on 
the Horns of the Prongbuck. 


The following Papers have been received:— 

1. Mr. A. E. Shipley, E.R.S.—Notes on Parasites from the 
Zoological Gardens, London, and elsewhere. 

2. Dr. E. Lonnberg, O.M.Z.S.—On Hybrids between Lepus 
iMdu$ and X. ewropmm from Southern Sweden. 


Communications intended for the Scientific Meetings of the 
ZooLoaicAL Society op Lonbon should be addressed to 

P. CHALMERS MITCHELL, 

3 Hanoyee Square, London, W. 

14^/i ifarcA, 1905. . 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOeiCAL SOCIETY OF LONDON* 


March 21st, 1905. 

G. A. Boulenger, Esq,, P.E.S., Yice-Presiclent, in the Chair. 


The Becretary read a report on the additions that had been 
made to the Society's Menagerie during the month of February 
1905, and called special attention to a female Kiaiig {Equm 
hemionus Mang) deposited by H.M. The King; to a male Lynx 
[Fells lynx) from the Caucasus and a male Leopard of the Persian 
race {Fells pcmlus tulliana\ received in exchange; and to a semi¬ 
albino variety of the Common Fox {Ganis received on 

deposit. 

The Secretary also read an extract from a letter from Mi's. S, 
L. Hinde describing the act of a Duiker {Gephalophus sp. inc.) 
killing a Partridge and devouring its head, which it was thought was 
committed by tho animal to gratify its desire for salt. 

Mr. Fredeeick Gileett, F.Z.S., exhibited a photograph of a 
wotmded Oryx {Oryx beisa) hiding in undergrowth of wood in 
its native haunts, in order to show the protective natiire of the 
coloiution of the animal. 

Mr. C. Tate Began, F.Z.S., exhibited and made remarks upon 
a series of pencil sketches of Fishes of the Eio Negro and its 
tributaries made by Dr. A. E, Wallace about fifty years ago, 

Mr, Maceeob Yearseey, FJZ.S., exhibited a radiograph of a 
living Snake showing the skeletons of two frogs it had swallowed 
some hours previously. 


* This Abstract is published by the Society at 3 H^noyer Square, London* 
W,, on tbe Tuesday following the dai^ of Meeting to whieb it re^rs, ' It will 
be issued, bee of extra charge, to all Fehows who subscribe to the Bublicatious, 
along with the ‘ Proceedings *; but it may be obtained on the day ,of publication 
at the price ‘ of or, if desirM, feat post-free for tbe sum of Bist 
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Mr. R. E, HoldiinGI exhibited and made romaihs upon some 
skulls of the Fallow Deer {Dama vulgaris) and the lied Deer 
{Cervus elapJms) showing arrest of tlie growth of the antlers due 
to complete or partial castration. 

Mr. R. I. PococK, F.Z.S., read a paper upon the effects of cas¬ 
tration upon the horns of the Prongbuck [Antilocapra amencana\ 
and pointed out that in a gelded specimen recently deposited in 
the Gardens the horns formed a semicii'cular procurvature from 
the root, ending in a slightly incurved point close beneath the eye; 
that oacli horn-sheath, measuring about 9 inches along its convex 
side, was composite, consivsting of six partially severed stunted 
sheaths; that the prong,” or anterior tyne, was sometimes 
represented by a simall tubercle, but was not present upon all the 
component sheaths. Hence the effects of the operation were 
curvature in growth, prevention of exuviation, and practical sup¬ 
pression of the anterior tjme. 

Sir Harry Johnston, G.O.M.G., K,C,B., read a paper on the 
Mammals and Birds of Liberia. He was of opinion that, although 
Liberia was not marked off clearly by any natural features from 
either Sierra Leone on the one Imicl, or the Ivory Coast on the 
other, it possessed a ceitain distinctness and a slight degree of 
peculiarity as regards its flora and fauna. As regards Mammals 
and Birds, Libeida was, to a great extent, a. meeting-place for the 
forms of Northern Guinea (Sierra Leone to the Gambia/) and those 
of the Gold Coast, the Niger Delta, and the Cameroons, The 
species of Mammals peculiar to it included the Dwarf Hippopo¬ 
tamus, the Zebra Antelope, Jentink^s Duiker, and Buttikofer^s 
Monkey. The author enumerated eighteen species of Mammals 
and twenty of Birds, specimens of which had been obtained by 
• various collectors in Liberia. 

Mr. Martin A. 0* Hinton road a paper on Abnormal Remain 
of the Bed Beer {Gervm ela>phm)» The remains consisted of 
three antlers which were obtained from different Post-Pliocene 
deposits in the South of England. They agreed in having all the 
tynes suppressed and in being supported upon veiy long pedicles, 
thus resembling in form, though much exceeding in size, those of 
, the Pricket, Rudimentary offsets wore seen on the most perfect 
example, which proved the antler to be tlie third in the series. 
Thme antlers belonged to individuals who had suffered testicular 
injury at m early period of life, by which the characters of youth 
we3?e retained for a, longer period than was usual. 

A paper by Dr. R. Broom, O.M.Z.S., entitled^ On the Aiftnities 
fwas communicated by Dr. A. Bmith Woodward. 

' Reptiles ,in Permian^ times beqame 
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specialised along two distinct lines: tlie one represented by the 
Paveiasaurians, AuoniodoutSj Tlieroceplialians, and Tlicriodonts, 
and tenuinfiting in tlie Matmnals; the second giving rise to all 
the other reptilian orders. The coniiuon ancestor was believed to 
have been a true reptile probably belonging to tlie order Ootylo- 
saiiria. Frocolojuhon was held to be an early inemher of the 
branch which led to the E.liynchoceplialians, and possibly fairly 
closely allied to the land ancestor of MesosaK^ras. 

Professor H. G. Seeley, F.R.S., described the skulls of the 
Fossil Eeptile Frooolophon from Donnybrook and Fernrocks. He 
considered that the bone hitherto regarded as qiiadi-ato-jugal was 
the quadrate bone, which was embeddetl in the squamosal and 
sent a strong thin process inw{ird above the ptej ygoid. The size 
of the posterior process of the quadrate was a character distin¬ 
guishing sj)ecies. There wiis no postprbital foramen in several 
species; it attained its maximum in Pwcohphon laticeps. The 
occipital region was closed and projected beyond the squamosal 
and quadrate bones, The molar teeth had inner and outer cusps. 
The fore and hind liml)s were also described. The author con¬ 
cluded that the main affinities were with the Anonioclontia, chiefly 
with the Pareiasauria, and in the teetli with tlie Theriodontin,; 
but tliat in a less degree there were indications of affinity with' 
Reptiles classed as Labyrintliodonts. All parts of the skeleton 
supported the sepamtion of the Procoloplionia as an order of 
extinct Reptilia. 


The next Meeting of the Bociety for Scientific Business will 
be held on Tuesday, the IBtli April, 1905, at half-past Eight 
o^clock r.M., when the following communications will be made:— 

L Mr. A. E, SixirntSY, F.R.S.—Notes on Eiito-Parasites from 
the Zoological Gardens, Lomlou, and elsewhere* 

2. Dr. E. LfixXBEHG, O.M.Z.S.—On Hybrids between Lepm 
timidm and L. mropmim from Southern Sweden. 

3. Mr. R, II. BtriiN’E, F.Z.S.—Notes on the Muscular and 
Yisceral Anatomy of a Leathery Turtle i^Demoohdys cormoem). 


The following Papers have been received 

1, Prof, E. A, Mikchin, E.K.S*—On LsmoBohma emUrta, 
Bowerbank, Asmidra QontQfi<x» Haeckel, and Amit0 ^inom 
Lendanfeld. , , 

^ 2.' Mr. A. L. BntLBB, f.ZJ.-^On 'the Gmnt 'Eland of the 
Bahi:-el-Ghazal HeugL). 
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3. Mr. E. E. Beddard, F.Z.S.—Some Notes upon the Anatomy 
of the Ferret-Badger {llelktiis persomtkis). 

4. Messrs. Oldeield Thomas, F.R.S., and Harold Schwann, 
F.Z.B.—The Rudd Exploration of South Africa. 1X1. Lii^lof the 
Mammals obtained by Mr. Grant in Zululand. 


Commimications intended for the Scientific Meetings of the 
Zoological Society or London should be addressed to 

P. CHALMERS MITCHELL, Semiarp. 

3 Hanover Square, London, W. 

Maroh ^ 1905. 
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ABSTKAUT OF THE BROOEEDINGS 

OF TUE 

ZOOLOGICAL SOCIETY OF LONDON* 

April IStli, 1905. 


Heebeut JJIIUUE, Es(|., F.L.S., Vice-President, iu the Chair. 


The Seoiietary road a report on the additions that had been 
made to the Society’s Meiia.gerie dining the month of March 1905, 
and cailed special attention to an Ehnd and a Bactrian Oaiuel, 
bom in the Gardens; to a Brush-tailed Pouched Mouse {Phemo- 
gale peniclUakf)^ a Greater Bird-of-Pa.radise {Paradma apoda) 
and two Lesser Birds-of-Pa-radise (P. minor), received on deposit; 
and to a Black Lory {Ghahopsittacm ater) obtained by purchase. 
The total nnuibor of additions during the month was 148. 

Mr. J. G. Millais, P,Z.S,, oxhibitod the horn-core (with sheath 
attached) of an XJrus {Bos fmmigemits). The specimen was 
believed to be the only British example of the actual horn of the 
Urns in existence. The curious corrugations on the surface of 
the lower end wore similar to those found on tlie Axneiican and 
Em’Opean Bison, and incidentally supported the view that the 
While Cattle of Ohilliughani, Ohartley, and Cadisow \vox’e not 
descended f.£‘om this aninuil. 

The Secretary exhibited, on behalf of Mr. Oldfikli) Tuomas, 
PJi.S., a photograph of the horns of a lioberts’s Gazelle {Gcmlla 
gmntii robertsi) which had been obUxued by Mx*. 0. L. Olievalier, 
Medical Officer to the Anglo-German Boundary Commission. 

Dr. W, J. Holland, F.Z.S., Directa^ of the Carnegie Mmseurn 
and Institute, Pittsburg, ‘U.S.A., gave an account, illustrated by 
stereopticon slides, of the discovery of the skeleton of JJiphdomB 
mrmgii Hatcher, a reproduction of which he was at present 


^ This Abstract is published by the Society ati 3 Hanoyer Square* I/ondou, 
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installing in tlie Gallery of Eeptiles at the British Museum 
(Natural History), South Kensington. 

After paying tribute to the generosity of Mr. Andrew Carnegie, 
who had supplied the funds necessary for the extensive explor¬ 
ations which were being carried on by tlie Carnegie Institute, 
under the direction of the speaker, he wont on to vspeak of the 
Geology of 'Wyoming and of the immediate locality, where the 
.specimen was obtained. He incidentally desci’ibed tlie methods 
employed by American collectors to secure vertebrate fossils iir 
fine condition. He then discussed the osteology of DiplodooiiSy 
briefly pointing out some of the more interesting structural 
features of the skeleton, and in tins connection animadverted 
upon certain so-called “restorations” made public in popular 
magazines and emanating from artists whose artistic ability was 
quite in excess of their scientific knowledge. 

Dr. Holland concluded Ins account by exhibiting in rapid suc¬ 
cession pictures of a few of the more remarkable skeletons which 
had been recovered by the paljeontological stafi* of the Carnegie 
Museum from vaiious localities in the region of the Kocky 
Mountains. 

Dr. Smith Woodward, F.E.S., read a paper on a unique 
specimen of Getiomurm hedB% a Sauropodous Dinosaur from the 
Oxford Olay of Peterborough. He described the fore and hind 
limbs and the tail, and confirmed the observation of the late 
Prof. 0. 0. Mai’sh, that Getiosmmis was one of the more 
generalised Saiiropoda.. 

The Secretary read a shoi*t paper entitled “On a Young 
Female Nigerian Girsfie.” On the evidence afforded by a young 
female giraffe, obtained by Captain Phillips in the district of 
Gummel, about 300 miles clue west of Lake Chad, and now 
deposited in the Society’s Gardens, he was inclined to believe in 
the distinctness of the Nigerian Giraffe {Giraffa cmneloparddis 
jyeralki of Tliomas), which, however, was closely allied to the 
Nubian form (ff, c. typica). 

A communication was read from Mr. A. E. Suh^dey, F.K.S., 
dealing with the Euto:Pai'asites he had obtained from the Zoo¬ 
logical Gardens, London, and, elsewhere. Thirteen species were 
enumerated, one of which was described as new, 

Mr. R. H. Burhe, F,Z.S., imd a paper descriptive of the 
muscular and visceral anatomy of a Leathery Turtle {D&rmaio- 
iAdyk mrkma). The animal was a young female about four feet 
long, and was thus considerably larger than the few examples of 
this rare Ohelonkn that had previously bwn dissected. It came 
frpm Japan. The muscles of the n^k, trunk, and Embs were 
|teibed in detail, and note wp»6 made of numerous hitherto 
, /.^Inreoofd^; or %j>erfectly described f^ute of, the' alimentery 
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Mi\ Harold ScriwAKN, F.Z.S., read a paper, prepared by 
Mr. Oldfield TrtoaiAS, F.E.S., and himnelf, which gave an account 
of a thiril collection of Mammals made by Mr. 0. H. B. Grant 
for Mr, 0. D. Eiidd’s Exploration of South Africa, and presented 
by the latter gentleman to the Hational Museum. 

The pi'esent series was obtained in Ziil aland, and consisted of 
222 specimens, belonging to 49 species, of which several were 
described as new, Ijesides a number of local subspecies. 

Of the new forms, the following were the most noticeable:— 

Amblysomus ms, sp. n. 

Allied to A. liotteniottus^ but much smaller. Colour smoky 
blacldsh above and below. 

Dimensions of the type :—Head and body 116 mm.; hind foot 
13. Greatest length of skull 25*4. 

Hah, Umvolosi Station, Zululand, Type, B.M. Ho, 4.12.3.9. 

Otomys laminatus, sp. n. 

Allied to 0, in'oratus^ but with 9 lamina) on the last upper 
molar and 7 on the anterior lower. 

Dimensions of the type:—Head and body 180 mm.; tail 120; 
hind foot 22. Basilar length of skull 35. 

Hah. Sibiideni, Zululand. Type. B.M. No. 4.5.1.45. 

PuOiS-OLAGUS EUDDI, Sp. n. 

Allied to P. m'assicmidatm^ but consideiably larger and with 
coarser fur. Palatal foramina narrowed and sharply edajed 
behind. 

Dimensions of the type:—Head and body 482 mm.; tail 52; 
hind foot 99 ; ear 98. Greatest length of skull 92. 

Hah. Sibudeni, Zululand. Type. B.M. No. 4.5.1.78. 

A communication from Mr. G. A. Boulbnoer, contained 

a description of a new species of Newt from Yunnan. 

The Seceetary road, on behalf of Dr. Eustae Lootbeuo, 
O.M.Z,S., a paper on hybrid Haras between Lepjs tmidm Linn, 
and L. mmpmim Pail., in Bouthern Sweden, The hybrids had 
become comparatively common in this part of Sweden owing to 
the introduction of the latter species for hunting purposes. 

A communication from Mr. A. L. Butler, F.Z.B., contained a 
description of the Giant Eland of the Bahr-el-Ghazal. Mr^ Butler 
was of opinion that this Eland was more nearly allied to the West 
African form than to that of South Africa, and proposed to dis¬ 
tinguish it as TmTotragm derhimm gigm. It differed from the 
typical T. dertmnm in its much lightm^ body-oolour pale 
au-Mtfawn instead of a richOTddy'teoym), in the'gr^i^' white 
' of the Waofetoaned dewlap, and' in carrying grander horns*'' 



The next Meeting of the »Society for Bcientifie Business will 
be held on Tuesday, the 2nd May, 1905, at lialf-past Eight 
o’clock p.M., when the follow’iiig conmiinucations will bo made :— 

L Prof. E* A. Minomjn, E.Z.S.—On LeacoHolenia contorta 
Bowerbank, Ascaudra contorta Haeckel, and Asmtta spmma 
Lendenfeld. 

2. Mr. F, E, F.E.S,—Borne Notes npontbo Anatomy 

of the Ferret-Badger {/IcKcPis 2 '>orsonaia), 

3. Mr. W. P. P^ciiAFT, F.Z.B.—Oontributious to the Osteology 

of Birds.—PartYII. with Eeinarks on the Bysteniatic 

Position of the Group, 


The following papers have been received:— 

1. Mr. F. E. Beobard, F.E.S.—A Contribution to the Know- 
edge of the Bnc6ph*alic Aiterial System in Sauropsida, 

2. Dr. E. Berorotii, C.M.Z.S,—On Btiidiilating llahjinw^ with 
Descriptions of new' Genera and Species. 


Coininunientions intended for the Scientific Meetings of the 
Zoological Society of Loxbon shouhi bo addiessed to 

P. CHALMEES MITCHELL, 

3 Haxover Square, Lokbon, W. 

25^/^ April, 1905, /\ 
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